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ELECTRICAL EXPORTS FOR THE PAST 
FISCAL YEAR. 

In another part of this issue will be found the usual 
monthly data on electrical exports according to the 
latest statistics furnished by the Department of Com- 
merce, these covering the month of June and thus also 
the fiscal year ended June 30. The indications of the 
last few months that the year would show some ex- 
traordinary totals have been fully borne out by the 
actual figures that have just come to hand. The total 
value of electrical shipments was $26,772,816, which is 
an increase of about 33 per cent over the record estab- 
lished in the preceding fiscal year, 1911-1912. 

These figures are naturally gratifying, but a still more 
suggestive fact is disclosed on examination of the tables 
in the article referred to. In the tabulated totals of 
each of the 12 months it will be observed that there 
was, with few exceptions, a general improvement from 
month to month, so that the second half of the fiscal 
year greatly exceeded the first half; in fact, March, 
April and May successively established new records in 
the neighborhood of the two and one-half million mark. 
This steadily improving trend is further shown in the 
table of annual totals. The retrograde movement for 
the two years following 1907 reached its minimum in 
the fiscal year 1908-1909, since which time there has 
been a steady increase until the total for the last fiscal 
year was over twice that of four years ago and over 
50 per cent in excess of the preceding peak of six years 
ago. This maintained upward trend of four years, 
which has received such a marked impetus in the last 
few months, is a most auspicious indication of still 
further improvement. 

Twelve months ago a new classification was adopted 
in the government export statistics and the former cus- 
tom of reporting the principal countries of destination 
was dropped. The latter change was a distinct loss in 
that we no longer have readily available official data on 
how our export trade is divided among the various sec- 
tions of the globe. The change of classification of elec- 
trical exports has been commented on in these columns 
before. An unfortunate feature of it is that from: 
one-half to three-fifths of the electrical shipments are 
unsegregated in the indefinite “all other” class. Efforts 
have been made to have this large group at least partly 
subdivided and it is to be hoped that something may be 
done along this line. 

Looking at the electrical export trade in general, it is 
to be noted that these shipments are increasing at a 
faster rate than the entire export business of the coun- 
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try. Despite the keen competition of foreign electrical 
manufacturers, the demand for American electrical 
products is rapidly increasing and there is every pros- 
pect that our own manufacturers will be able to supply 
an increasing share of the world’s electrical trade. It 
is true that the tremendous electrical development in 
all parts of this country has taxed the manufacturing 
facilities of our producers of apparatus, so that many 
have not been able to keep up with domestic orders. 
But the increasing capital going into the industry, to- 
gether with improved manufacturing methods and 
equipment, is bound to put our manufacturers in better 
position to meet the gradually broadening foreign de- 
mand for electrical machinery and miscellaneous ap- 
paratus. 








ALUMINUM FOR CABLES. 

The use of aluminum for overhead transmission 
lines has made considerable advance in this country 
of late years, but even yet it seems hardly to have 
gained the recognition which would be expected 
when one considers the relative properties and prices 
of the gross metal as compared with copper. Little 
or no use, however, has been made of aluminum con- 
ductors in underground work or for cases where in- 
sulation and armoring are required. Installations of 
this kind are to be found in Europe, however, where 
in a number of cases it has been found economically 
advantageous to make use of aluminum, even under 
these conditions. The principal disadvantage here 
on the side of aluminum is that it must have a larger 
cross section for the same conductivity and conse- 


quently the amount of insulating material and the 
amount of metal for the armoring is seriously in- 


creased. 

Early in the summer a paper was presented in 
London before the Institution of Mining Engineers 
by Mr. Burkewood Welbourn, in which a detailed 
comparison of costs is given for various kinds of in- 
sulated cable and with various relative prices for the 
two metals. From a portion of this paper, which 
will be found elsewhere in this issue, it may be seen 
that under certain conditions aluminum has a definite 
advantage over copper, even in the case of cables 
which must be insulated and armored. While the 
prices of the two metals are not the same in this 
country as in England, the way in which Mr. Wel- 
bourn has made the comparison will enable anyone 
to take current prices and apply them to a compart- 
son of the two metals. Even in this country there 
are no doubt cases in which an advantage will be 
found for aluminum. In the case of single-core, 
paper-insulated, lead-covered cable, with a section 
equivalent to 0.3 square inch of copper, it is found 
that aluminum will be the cheaper whenever its price 
does not exceed 4.8 cents per pound above copper. 
For wire-armored cable the conditions are naturally 
less favorable for aluminum. Other cases are pointed 
out where aluminum is decidedly inferior to copper 
from the standpoint of cost. 
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THE NEW YORK, NEW HAVEN AND HART- 
FORD ELECTRIFICATION. 

The approaching completion of the electrification 
of the New York, New Haven and Hartford Rail- 
road between Stamford and New Haven, and the 
rapid extension of electric service into the Harlem 
River freight yard emphasize anew the adaptability 
of the single-phase system for heavy trunk-line work 
and illustrate afresh the striking advantages of elec- 
tric motive power over steam locomotives. When 
service is established between Stamford and New 
Haven, the entire main line of 73 miles from terminal 
to terminal between the Grand Central Station in 
New York City and the latter town will be operated 
by electric locomotives, both for passenger and 
freight traffic. This means that a complete “engine 
stage” will be electrified, and the operating econo- 
mies of electricity will be given a fair chance to dis- 
play themselves. Even with partial electric service 
a fine showing is reported by the New Haven of- 
ficials, but it is obvious that no mixed system can 
perform as efficiently as one which is uniform in its 
engineering characteristics. Enough has been learn- 
ed, however, to indicate that the electrification of the 
entire system is practicable along the lines now laid 
down, although the cost of such an undertaking on 
a network like that of the New Haven naturally 
makes it necessary to establish electrification first 
upon trunk lines and important suburban branches. 

The installation of electric switching service at the 
Harlem River Yard, outside of New York, is one of 
the most interesting developments on the system. 
This is one of the largest freight terminals in the 
country, containing 86 miles of track, and is the first 
noiseless and smokeless freight yard of any size to 
be equipped with electric locomotives. The total car 
movement here averages 5,000 cars per day, and there 
are now over a half dozen electric switch engines 
constantly at work, more than half the service being 
thus handled. Complete electrification is being in- 
stalled as fast as possible. In the electrified sections 
of the yard the absence of smoke and noise is strik- 
ing. The classification of cars proceeds almost in 
silence, the only noise being an occasional squeak of 
a wheel or the sound of couplings coming together. 
The electric switcher goes about its task without 
showing any of the signs of distress common in the 
use of steam switch engines, and the volume of traf- 
fic which each machine handles is much greater than 
under the former steam conditions. Despite the fact 
that 500 men are constantly at work in the yard, 
with many on the tops of the cars and with a clear- 
ance of about two feet between the head and the 
catenary 11,000-volt trolley used in power distribu- 
tion, no accident had occurred up to a very recent 
date, showing that the hazards in the electrified 
freight yard are practically no greater than in an or- 
dinary one. Except at points where it passes under 
highway bridges, the contact wire is carried 22.5 feet 
above the top of the ra. The old “break-in-two” 
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lantern swinging signal cannot be used from the tops 
of cars, but need of this has been practically elimi- 
nated by the use of automatic air brakes. As a mat- 
ter of fact much more work is done on the ground 
and less on the tops of the cars than formerly. 

Electrification of the terminal has already shown 
many advantages. Cars can be picked up much more 
quickly by the electric locomotive and there is a sav- 
ing of valuable time formerly lost in coaling and 
cleaning engines. A steam locomotive arriving from 
a long run requires two hours before it is ready for 
the return trip, compared with thirty minutes in the 
case of the electric locomotive. In the Westchester 
auxiliary yard two electric switch engines are doing 
the work for which three steam engines were for- 
merly employed. Large civic improvements have 
also resulted from the electrification through the 
elimination of the noise and smoke of freight hand- 
ling. New Rochelle, Mount Vernon, Woodlawn and 
Stamford also have electrically operated freight 
yards, and at these places no longer does the jerky 
switch engine, with its sharp exhausts and slipping 
drivers disturb the small hours of the night. The 
electrification of the freight yard in the Bronx has 
already resulted in the erection of apartment houses 
on land formerly considered undesirable. With the 
establishment of freight service by electric motive 
power between the New York terminal and New 
Haven, the days of the old-fashioned way freight, 
stopping to drop off cars at stations, will be past. In 
the zone between New York and Stamford way 
freight is now distributed from the Harlem River 
Yard by electric locomotives, thus enabling the main 
line to be kept much freer than in the old days. 








THE SMALL DEALER’S STORE. 

Whether it is generally profitable and best or not 
for the electrical contractor to be a merchant is a 
question about which there has been a great deal 
of discussion. Differences of opinion still exist. 
Without any attempt at argument on one side or the 
other of this question; it may be said that where the 
contractor has found dealing in electrical merchan- 
dise unprofitable faulty methods of conducting the 
business have often been the cause. Sound, authori- 
tative advice as to how best to make the small elec- 
trical store pay is one of the things that have been 
most needed. The suggestions along this line in the 
article on “The Small Dealer’s Store,” by Mr. Rich- 
ard E. Smith, which appears in another section of 
this issue, are ones that will be read with interest and 
ought to prove profitable to many readers. 

Mr. Smith’s contention that in order to reduce the 
percentage overhead expense it is sometimes neces- 
sary to increase the gross amount of the overhead 
per month or per year is in line with editorial matter 
which has appeared in this journal, as are also his re- 
marks relative to the mistake made by the contractor 
who spends his own time on petty details of office 
work which could be taken care of equally well by a 
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low-priced assistant. The figures that he gives to 
show how the way the store is run affects the over- 
head costs are doubtless fairly typical of many actual 
cases. His reasoning as to the location of the store 
is good; his statements as to the lighting of the 
place are timely. 

We can hardly agree with Mr. Smith’s opinion 
that the salesman in the electrical store need not be 
an electrician. A man who attempts to sell a thing 
that he doesn’t understand is often seriously handi- 
capped. Nobody would insist, of course, that the 
salesman of the commoner sort of electrical supplies 
and appliances need be an electrical engineer; but 
experience and observation have convinced us that 
he should at least be able always to explain accur- 
ately and simply the operation of any ordinary ap- 
pliance that he may be called upon to sell, to tell the 
cost per hour of the energy needed to operate it, andi 
to point out its advantages in a fair and convincing 
way. An elementary knowledge of electricity would 
be most helpful to him in this. It’s a mistake to sup- 
pose that he doesn’t need it. 








A SUGGESTION CONCERNING ELECTRIC- 
VEHICLE ADVERTISING. 

Manufacturers of electric commercial vehicles and 
central-station companies promoting the use of such 
cars, rightfully give prominence in their sales argu- 
ments to the advertising value in the use of these 
modern conveyances. It is true that the employment 
of an electric delivery system indicates progressive- 
ness on the part of the user and the advertising ac- 
cruing therefrom is an important consideration in 
comparing electric vehicles with other types, but it is 
safe to assume that under present conditions com- 
paratively few people can readily distinguish an elec- 
tric from a gas car. 

Two pedestrians, apparently business men, were 
delayed on a busy corner of Chicago recently, await- 
ing an interruption in the traffic which at this partic- 
ular time consisted principally of automobiles. Fol- 
lowing several exceptionally noisy gasoline delivery 
wagons came two electrics, employed by a locil 
bakery, and the marked contrast in their operation 
elicited from one of the by-standers the exclamation : 
“What easy running cars!” These men, it was sub- 
sequently learned, were unaware that the cars in 
question were of the electric type and an excellent 
opportunity to boost electric vehicles was lost. 

This incident is probably occuring hundreds of 
times each day and it seems that some steps should 
be taken on the part of vehicle manufacturers to 
facilitate identification of electric cars. The word 
“Electric” or “Electric Delivery” on the battery box, 
for instance, would advertise the user to his cus- 
tomers and would advertise the electric car to the 
public in general. While a standardized identifica- 
tion would be preferable, if this is not feasible each 
individual manufacturer should make an effort to use 
the word “electric” on each car. 
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Electrical Exports For June and 
for the Fiscal Year 1912-1913. 


The Bureau of Foreign and Domestic 
Commerce, Washington, D. C. is- 
sued its monthly summary of the imports 
and exports of the United States for last 
June, and thereby has completed its an- 


has 


nual summary for the fiscal year ended 
June 30, 1913. From this source are ob- 
tained the following interesting facts re- 
specting the exports of electrical prod- 
ucts 

Although the record-breaking 
total for the preceding month, the total 
value of electrical shipments in June was 
over half a million dollars in excess of 
the corresponding figure in 1912. The 
detailed figures for June are given ac- 
cording to the government classification 
below, together with a comparative to- 


below 


tal of the corresponding month in 1912. 


Articles No Value 
Dynamos or generators........... 283,386 
DE cnéaeesasdéeeseesetuweeenen 308,742 
Fans pidercendiaws 2,215 27,330 
Bee GRO seccecaccecscucessnvan 260 4,574 
Carbon-filament lamps.....198,077 29,413 
Metal-filament lamps........79,304 23,869 
Telegraph instrum« (ineluding 

wireless) +e 5ceeeeeeen 10,094 
DE. - cccensconsveutensenbane 134,196 
BE GED ccececevesscewecesceveees 1,493,128 





BOCRs, JUNG, BOIS. cc cccccvcescess $2,314,732 


BGEB. oc cccccccescsces $1,783,102 


Total, June, 


The following table gives the totals of 
electrical shipments for the 12 months of 
the fiscal year ended June 30, thus show- 
ing the fluctuations from month to month. 


Electrical 
Month Exports. 
July, 1912 32,619 
August, 1912 
September, 1912 
October, 1912 
November, 
December, 





Gs DE ctesaveeveseees oe 
Pebruary, 1913 ..ccccccccsccvees . 2,219,969 
Dh MD enetenevecseveceneete 2,489,374 
April, 1913 ..... 2,551,131 
May, 1913 58,887 
FEED, THES cvccccccccceveccscececess Geeaves 
In the following table are given the 
totals for the last seven fiscal years: 
Electrical 
Fiscal Year Exports. 
1906-1907 . - rrr 
DOE cateesdces oseeneewanwes 15,249,436 
DME eé6-ensteesetenceseesecess 12,524,391 
DORE ¢006005 6eeceseennsseeres 14,742,395 
oS QQ eee 18,727,455 
oe | rrr tere ree 20,169,362 
SEEM SEE «860 ehkedeseanscdenseeces 26,772,816 
San 


Convention of Railway 
Signal Association. 
The annual convention of the Railway 
Association will be held at Nash- 
ville, Tenn., October 14 to 17. Head- 
quarters will be established at the Hotel 
Hermitage. The first three days will be 
devoted to formal sessions for the pre- 
sentation and discussion of reports and 
papers. The last day will be given over 
to visiting Chattanooga for a view of the 
battlefields and other places of interest. 
Rosenberg announces 
will be provided for 


Annual 


Signal 


Secretary C. C. 


that entertainment 


the ladies during the various days that 
the meetings are in session and that the 
full 
tember 15 


program will be ready about Sep- 









ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Pacific Electric Announces New 
Wage Scale and Increased In- 
come to Employees. 

Paul Shoup, president of the Pacific 
Electric Company, of Los Angeles, Cal., 
has announced an increase ranging from 
eight to ten per cent in the wages of all 
employees of the company operating on 
“high speed” trains as well as employees 
in work train and yard service. Under 
increases men working full time 
will receive from $5 to $10 more per 
month than they did heretofore. This 
announced increase will make the pay- 
roll of the company between $10,000 and 
$15,000 larger than it heretofore 
been. 

In connection with these increases Mr. 
Shoup also announced that the seniority 
system will hereafter apply exclusively 
in the assignment of runs. In other 
words, the oldest and presumably most 
competent men will be assigned to the 


these 


has 


most important runs. In this way in- 
creased safety will be assured. Em- 
ployees in all departments, other than 


those mentioned in the increase, such as 
employees in power houses, substations, 
electric line work, car inspection and re- 
pairing and maintaining, towermen, 
terminal station men, gatemen, as well as 
men employed in the offices, including 
the general offices, who wish to take ad- 
vantage of these increases and enter the 
train and yard will be given 
preference over applicants not now in 
the company’s service, conditional upon 
their qualifying for the service. 


service, 


pow 
inl 


Chicago Section of Electric Vehicle 
Association Participates in Or- 
phans’ Day Outing. 

At the meeting of the Chicago Sec- 
tion of the Electric Vehicle Associa- 
tion of America on Tuesday, August 5, 
a report was made regarding the par- 
ticipation of the Section in the Or- 
phans’ Automobile Day Association of 
Chicago. The latter will handle several 
hundred passenger cars and trucks and 
give a ride, luncheon and ice cream 
and candy to 2,000 orphans on Thurs- 
day, August 14. The Section is repre- 
sented by Chairman Homer E. Niesz, 
George B. Foster and A. A. Gray. At 
the conclusion of the report cash dona- 
tions were tendered the Association 
by Edwin E, Witterby, of the General 
Vehicle Company and L. M. Wagner, 
of the Anderson Electric Car Com- 
pany, and passenger cars and trucks 
were offered by G. A. Freeman, of the 
Walker Vehicle Company, and C. B. 
Frayer, of the Edison Storage Battery 





Company. 

Chairman Niesz announced that W. J. 
McDowell had been appointed to rep- 
resent the Chicago Section in connec- 
tion with the features of 
Perry Day at Chicago, on August 23. 


automobile 
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Telephone Consolidation Proposed. 

It is possible that a consolidation of 
the telephone properties in Louisville, 
Ky., will be arranged, the municipal au- 
thorities having expressed themselves as 
being in favor of the plan. This seems 
to be particularly significant in view of 
the recent consolidation of the gas and 
electric companies of Louisville. The 
Cumberland (Bell) Telephone & Tele- 
graph Company and the Louisville Home 
Telephone Company are now operating, 
the independent company apparently hav- 
ing the larger number of subscribers. The 
city and the Cumberland have been in- 
volved in litigation for a number of 
years regarding rates, and the city has 
been able to have its rate ordinance de- 
clared valid. The telephone company re- 


cently proposed a compromise, but its 
terms were not approved by the city. 
The Cumberland Company has an- 


nounced that $1,000,000 for new equip- 
ment and for a new building will be 
spent in Louisville. The building will 
probably be ten stories high and will cost 
about $300,000 
—_——__s--o————_ 
Giant Turbo-Alternators for Phil- 
adelphia. 

Joseph B. McCall, president of the 
Philadelphia Electric Company, has or- 
dered two of the largest turbo-alternators 
that have ever been developed either in 
this country or abroad. It will be neces- 
sary to build a new generating station 
which will adjoin the present main gen- 
erating station of the company located 


at Christian Street and the Schuylkill 
River, to accommodate the new equip- 
ment. The capacity of these turbo-gen- 


erators will be respectively 35,000 and 
30,000 _kilovolt-amperes. The larger 
unit has an equivalent capacity of 46,666 
horsepower. The details of each of the 
turbines are approximately the same— 
length 65 feet and net weight, 1,200,000 
pounds. 

Ten years ago the total station capac- 
ity was not as great as the capacity of 
the largest machine just ordered. Rough- 
ly, 35,000 kilowatts represents capacity 
sufficient to furnish service to a con- 
nected load of over a million lamps. This 
is a larger demand than is found at the 
present time in any but a few of the 
largest cities in the country. 

—————_§3.f———_ 


Philippine Water-Power Develop- 
ment. 

The Suburban Railway Company has 
been granted by the Government of the 
Philippine Islands the use of the waters 
of the Caliraya River in Laguna Province 
for power purposes. The company plans 
to supply the city of Manila and vicinity 
with electric power. Two other applica- 
tions for water rights have been granted, 
the applicants being Carmér A. de Bar- 
ber and Paul J. Bell. 
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An Analysis, by L. A. Osborne, 
of the Benefits of Co-operation 
through the Society for Elec- 
trical Development. 

It may doubtless appear unusual to 
some that the electrical manufacturers 
should have so readily agreed to make 
liberal contributions to the funds of the 
Society for Electrical Development. In 
fact the readiness of the manufacturer 
to support the movement has led some 
to suspect that it was planned primarily 
in the interests of the manufacturer. Re- 
flection, however, will show that the atti- 
tude of the manufacturer is merely co- 
operative in the broadest sense of the 
word and is an evidence of his apprecia- 
tion that that which is truly co-operative 
is, in the last analysis, profitable. 

Speaking as a manufacturer, we expect 
that our return will accrue after the cen- 
tral station, jobbers, dealers and con- 
tractors have begun to enjoy a measure 
of return as a result of the activities of 
the Society. 

It goes without saying that the suc- 
cess of the movement will largely de- 
pend upon the spontaneity with which 
the different branches of the industry re- 
spond. There is a psychological moment 
when a movement of this character 
should be launched, and that is that mo- 
ment when all are of the same mind as 
to its importance. Let that moment 
pass without definite action, and there is 
a danger of a weakening of that sus- 
taining power of co-operation which is 
needed. If the different branches of the 
industry are willing in spirit, but lacking 
in financial help, those entrusted with the 
responsibility of making the work of the 
Society successful will not be encour- 
aged to proceed with the confidence and 
enthusiasm which are so necessary in an 
undertaking of this kind; neither should 
they be handicapped by the necessity of 
seeking members, but should be permit- 
ted to exercise their talents in the legiti- 
mate activities of the Society which is 
broadly to impress upon the public at 
large the desirability of “DOING IT 
ELECTRICALLY.” 

The ideals of the Society are ambit- 
ious but attainable, and when carried 
out should, within a reasonable time, 
bring measurable returns to all branches 
of the industry. 

The advertising planned by the Society 
to awaken an interest in things electrical 
should very early have an appreciable 
effect upon the trade of central stations, 
jobbers, dealers and contractors. 

If, through such co-operative adver- 
tising, the architect, the contractor and 
the builder might be educated to the 
point that in all dwellings, regardless of 
cost, outlets for the use of electrical ap- 
pliances should be plentifully provided, 
the business of the dealer in electrical 
appliances would be increased, as well as 
the work of the electrical contractor, and 
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it goes without saying that there would 
be a corresponding increase in demand 

for current through which the central 
station would profit. The manufacturer 
secures his reward through an increased 
demand for his manufactured products, 
and, in the broader aspect of the case, in 
the ultimate increase in generating and 
distributing apparatus. 

The general education of the people in 
the use of electrical vehicles brings its 
reward to the manufacturer of the 
vehicle, as well as to the makers of the 
motor and battery which propel it, and 
continuously to the central station pro- 
viding the current for its operation. 

When real estate dealers and investors 
are educated by co-operative advertising 
to make capital of electrically lighted 
and electrically equipped homes, then 
naturally an increase in business is bound 
to result therefrom, and as the ideas of 
men enlarge, the volume of increase will 
multiply rapidly. It is to our interest to 
educate the public to the feeling that that 
which yesterday was merely an electrical 
luxury is today a necessity. 

When we can familiarize men in the 
professions—dentists, surgeons, doctors, 
etc., and in the multiplicity of trades, 
even the smallest and least important, 
with the value of doing things electrical- 
ly, to make such men understand about 
things electrical, great will be the profit 
to the electrical business, and we will 
have realized, in part at least, one of the 
ambitions of the Society. 

Especially should this movement ap- 
peal to central stations, even more than 
to the manufacturer, for each customer 
of the central station is a continuing 
customer and the source of continued 
profit and revenue, whereas to the manu- 
facturer each sale is a transaction com- 
plete in itself. 

Altogether, a movement having such 
useful and beneficial aims should receive 
the generous support of all in the in- 
dustry, at least until such time as the 
soundness of the idea can be tested, and 
particularly of those branches of the in- 
dustry which are obviously most likely to 
receive the most immediate returns from 
the movement. 


_— 





Birmingham Meeting of British 
Association for the - Advance- 
ment of Science. 

The British Association i- o meet 
this year at Birmingham, England, from 
September 10 to 17, under the presi- 
dency of Sir Oliver Lodge, the princi- 
pal of Birmingham University. 

The following meeting of the Associ- 
ation (in 1914) is to be held in Aus- 
tralia, and it is probable that a very 
large number of members and associ- 
ates will rally at the Birmingham meet- 
ing on this account, since not many can 
be expected to spare the time or to 
afford the cost demanded by a six 
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months’ visit to the Antipodes. Last 
year at Dundee, over 2,500 members 
and associates were enrolled, and it 
would not be surprising if this total 
were exceeded at Birmingham. 

The inaugural meeting will be held 
in Central Hall, on September 10, at 
8:30 p. m., when Sir Oliver J. Lodge 
will assume the presidency, in succes- 
sion to Prof. E. A. Schafer, and will de- 
liver an address. 

Following are titles of some of the 
papers with their authors that appear 
on the provisional program of Section 
A (Mathematics and Physics) and Sec- 
tion G (Engineering): 

Section A.—Presidential address, H. 
F. Baker; “Nature of X-Ray,” Profes- 
sor Barkla; discussion on radiation, J. 
H. Jenns, A. E. Love, E. Rutherford, 
S. B. McLaren, E. Pringsheim; “Light- 
ning and Protection from it,” Sir J. 
Larmor; “A New Method of Starting 
a Mercury-Vapor Lamp” and “A New 
Method of Sealing. Electrical Conduc- 
tors through Glass,” J. S. Anderson; 
“A Direct Method of Measuring Mag- 
netic Susceptibility and Instruments 
for this Purpose,” W. H. F. Murdoch. 

Section G.—Presidential address, Gis- 
bert Kapp; “Reconstruction of Snow 
Hill Station, Birmingham,” Messrs. 
Gleadow and Shackle; “Some Effects 
of Atmospheric Conditions on Wireless 
Signals,” Professor Marchant; “The 
Nature of Electromagnetic Waves Em- 
ployed in Radiotelegraphy and the 
Mode of their Propagation,” Professor 
Howe. 


Boston Edison Energy Growth. 

Besides supplying customers direct, the 
Boston Edison Company sells electricity 
to other companies and municipalities, 
the volume of sales for three years past 





being : 
Sold to Number of Kilowatt-hours. 
1912-13. 1911-12. 1910-11. 
Cambridge Elec- 
Light Com- 7 
DOE wccevsens 8,116 8,035 4,059 
Charlestown Gas 
and Electric 
Company ..... 1,927,957 1,804,794 1,483,538 
Town of Nor- 
WG 200ses000 1,597,600 1,136,000 664,950 
Town of Well- 
GEE ccccccess 573,970 521,140 501,810 
The increase in the business of the 
company has been extraordinary. Start- 


ing in 1886, the gross earnings for the 
year were $21,580 on $100,000 capital. In 
1888 the gross earnings had increased to 
$121,000; during eight years following 
they increased 500 per cent, in the next 
ten years nearly 400 per cent and in the 
past five years 50 per cent. 

The company had 90 customers in 1886, 
and 4,000 more at the end of eight years, 
while in 1904 the number of customers 
was 19,000. 





Fire at Spirit Lake. 
The electric light and power plant at 
Spirit Lake, Iowa, was destroyed by. 
fire on July 20. 















262 








New Swiss Hydroelectric Station. 

Work is in progress for constructing 
a powerful hydroelectric station in the 
Valais, French Switzerland, which will 
utilize what is claimed to be the high- 
est fall in the world. It will be in the 
Rhone Valley, and supplied by water 
from Fully Lake, about 5,360 feet 
above. 

There will be a conduit 2.8 miles in 
length, composed of pipes from 19.5 to 
23.5 inches in diameter, with walls 0.25 
to 1.75 inches thick. At its lower end, 
which will have to resist a working 
pressure of 165 atmospheres, the con- 
duit will be formed of weldless drawn- 
steel tubes. The machinery will in- 
clude four turbines of the Pelton type, 
3,000 horsepower at 500 
per These tur- 
bines are being provided with inter- 
changeable blades of forged steel fitted 
on the rim of a disk, also of forged 
steel, by a special method, and designed 
to withstand the shocks of a jet with 
a velocity 175 meters (574 
feet) a second, while permitting easy 
replacement of the blades in case of 
wear. The conduit tubes are supplied 
by a German firm, and the turbines are 
being built a Swiss company in 
Geneva. 


developing 


revolutions minute. 


reaching 


by 


This is part of a system of hydro- 
electric development in Switzerland, 
encouraged and promoted by the Fed- 
eral and Cantonal Governments, which 
control and the natural re- 
sources of the country, especially the 
water power, which constitutes an im- 
portant the industrial affairs 
of the Swiss Confederation. 

> —____ 

German Manufacturers Will Also 
Make High-Candlepower Half- 
Watt Tungsten Lamps. 

Almost 
nouncement 


conserve 


asset in 


simultaneously with the an- 
made by the General Elec- 
tric Company of the perfection of meth- 
ods for the making of high-candlepower 
drawn-wire tungsten lamps with the ex- 
tremely efficiency of about one- 
half watt per candlepower, comes a sim- 
German electrical 
In commenting on this, 
Electrical Engineering, of London, Eng- 
land, that although it is likely 
that a metal filament lamp with an effi- 
ciency of about a half-watt per candle 
will be placed on the market in the au- 
tumn, it need not cause any unrest in the 
mind of the central-station engineer who 


good 


ilar announcement by 
manufacturers. 


states 


is anxious not to lose any of his lighting 
load, or of the contractor who will short- 
ordering autumn stocks of 
lamps. The half-watt lamp, when it 
makes its first appearance, will certainly 
smaller than 1,000 candlepower; 
probably a start will be made by the 
Allgemeine Elektricitats-Gesellschaft, of 
*Berlin, with a 5,000-candlepower, 2,500- 
watt lamp, suitable for 110 and 220 volts, 


ly be his 


be no 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


and the 3,000, 2,000, and 1,000-candle- 
power sizes will follow later. The lamp 
has a drawn tungsten fiilament, which is 
subjected to a special treatment after 
drawing. The 5,000-candlepower lamp 
will doubtless compete strongly with arc 
lamps for street lighting, and still more 
strongly for the lighting of large in- 
teriors, if the estimated life of from 
1,000 to 1,500 hours is attained. 

The Deutsche Gasgliihlicht Aktienge- 
sellschaft (the owner of the Osram lamp 
patents in Germany) is also developing 
a lamp on similar lines. This will also 
only be for very high candlepowers at 
the outset—1,000 candlepower and more 
—and in this case possibly for voltages 
below standard. 

It is seen that the announcements and 
comments that have been made in the 
press with regard to the half-watt lamp 
—suggesting that this lamp will invade 
the market in its millions, and be taken 
up rapidly by contractors and the public, 
and that the central station engineer will 
have to seek consolation in the fact that 
there are other uses for electricity than 
for lighting—are all based on incomplete 
information. No panic is necessary, and 
the enthusiasm is premature; all that will 
happen in the immediate future is that 
arc-lamp manufacturers will have to pre- 
pare for even more serious competition 
than hitherto from the metal-filament 
lamp. 


o> -_ 
>> 


Interesting Use of Aluminum Cre- 
ates Demand for Induction Fur- 
naces in India. 

According to the report of an Ameri- 
can consular officer in India, there is 
in that country a rapidly increasing use 
of aluminum ware for water vessels, 
cooking utensils, etc. 

In the opinion of A. E. Chatterton, 
director of industries and commerce of 
the State of Mysore, who has given 
much attention to the promotion of 
the aluminum-working industry in 
southern India, great encouragement 
would be given to a wider establish- 
ment of small plants for working 
aluminum ware if small electric induc- 
tion furnaces of, say, 10 to 20 pounds 
capacity for melting the aluminum 
could be introduced there, and Mr. 
Chatterton, whose headquarters are at 
Bangalore, Mysore Province, would be 
glad to hear from any American manu- 
facturer who might be willing to sup- 
ply such furnaces at reasonable cost. 
If suitable furnaces could be intro- 
duced, the governments of southern 
India would doubtless be willing to 
co-operate to encourage their sale, 
government hydroelectric energy being 
available at reasonable rates. 

As the demand for aluminum ware 
in India promises to increase faster 
than the local establishments for work- 
ing it can keep pace, there seems to be 
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an existing opportunity for American 
manufacturers of aluminum to sell in 
that market not only the raw material 
of ingots and sheets but also finished 
articles, such as water-carrying vessels 
and cooking utensils. These would 
probably have to be fashioned to suit 
the native tastes, however. 

German Wireless Telegraphy in 

Africa. 

In the course of the past year the tele- 
graph department in the various German 
protectorates in Africa have established 
wireless telegraph stations, which will 
maintain general communication between 
the coast and vessels at sea, as well as 
among the wireless stations themselves. 
Such stations have been erected already 





in Swakopmund, Liideritzbucht and 
Duala, Kameroon. Lome, in Togo, has 
long had such a_-. station. Between 
Swakopmund and Liideritzbucht com- 


munication at any time is possible, and 
also between Lome and Duala. Messages 
have been already exchanged between 
Swakopmund and Duala, but only under 
very favorable conditions. The im- 
portant problem of the immediate future 
is, by increasing the power of these two 
stations, to establish certain telegraphic 
communication between the colony and 
Kameroon and that of German South- 
west Africa. As soon as that has been 
effected, the German colonies on the west 
coast of the Dark Continent will be in 
wireless communication with each other. 

In German East Africa, Daressalam 
will have a wireless station next year. 
Muansa, on the southern shore of Lake 
Victoria, and Bukoba, on the western 
bank, already have such stations, and 
the range of that at Muansa puts it in 
touch with the East African coast. These 
inland stations will be intermediate con- 
necting links between Southwest and 
East Africa, and thus establish wireless 
telegraphic communication among all 
German African possessions. 

Communication with the Fatherland 
via Togo and Nauen seems only a ques- 
tion of time. This will make Germany 
independent of all other countries in her 
communication with her colonies. Such 
connection with East Africa will very 
soon be an established fact. 


Colorado Coal Production. 
Coal mining as an industry in Colorado 
began in 1864, when a production of 500 
short tons was recorded. In 1876 the 
production reached for the first time a 
total exceeding 100,000 tons, and six years 
later, in 1882, it had reached the mil- 
lion ton mark. Since that date the in- 
crease has been almost uninterrupted. 
The production exceeded 3,000,000 tons 
in 1890; 10 years later it had grown to 
over 5,000,000 tons, and in 1910 it ex- 
ceeded 11,000,000 tons, but in 1912 it 

fell below the 11,000,000-ton mark. 
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Electricity in Piano Factories. 


Insofar as the advantages of electric 


motor drive are concerned, piano fac- 
tories do not differ from other wood- 
working plants, increasing numbers of 


which have superseded their old systems 
f mechanical transmission with the more 
drive. From the 
central-station standpoint, however, the 
fact that the amount of wood refuse pro- 


1odern methods of 


duced is smaller in piano factories than 
in other woodworking establishments, is 
an important item in soliciting this class 














The space economy of motor 
drive, the reduction in fire risk 
and the increased production with 
lower power costs are a few of 
the advantages that apply specifi- 
cally to piano factories. As com- 
paratively small amounts of wood 
waste are produced this question 
does not affect the economy of 
purchased power. 
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in piano factories are space economy, re- 
duced fire risk and increased production 
at lower power cost, where central-sta- 
tion power is purchased. 

Due to the size of the product manu- 
factured and the necessity for consider- 
able storage space, any method of drive 


the amount of 
floor space essential to actual manufac- 
ture should appeal to piano manufactur- 


that will economize on 


ers. The direct application of electric 
motors to woodworking machines has 
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Two Motors Belted Direct to Woodworking Machines in Piano Factory. 


of business. As is readily appreciated, 
lumber of the highest grade is used in 
the manufacture of pianos and naturally 
more attention is given the subject of 
waste than in a sash and door plant or 
box factory, handling cheaper grades of 
Also the rate of production in a 
Piano factory is proportionately reduced 
due to the large volume of work neces- 
Sary on a single instrument. For a given 
machine equipment, therefore, the amount 
of wood waste in a piano factory will be 
less than half that of a box factory or 
other similar woodworking plant. 


wood. 








However, the question of wood waste 
is being successfully solved in numerous 
plants. Actual experiences of a number 
of piano manufacturers indicate that a 
ready market can be found for all waste 
in excess of that burned to supply steam 
for dry kilns and heating in winter, and 
where the income from this is not suf- 
ficient to pay the entire power bill—as 
it is doing in some cases—it reduces the 
cost of central-station power to a figure 
that makes isolated-plant costs prohibitive 
in comparison. 

The specific advantages of motor drive 





been successfully solved by machinery and 
motor manufacturers and it is now pos- 
sible to lay out an installation with in- 
dividual drive exclusively, thus effecting 
a considerable saving in space. The rel- 
ative merits of group and_ individual 
drive must, however, be determined in 
every instance by a careful analysis of 
the requirements of the installation, and 
while group drive may answer in many 
cases, it is now the consensus of com- 
petent opinion that in a large majority of 
cases the highest efficiency both for the 
machinery to be driven and for the elec- 
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trical equipment, can best be obtained by 
the application of a separate motor to 
each unit. 

There are other conditions that have an 
important bearing on the selection of 
drive for piano factories that should be 
given due consideration. In modern es- 
tablishments, high productive capacity 
will hinge largely on the convenience and 
rapidity with which work may be han- 
dled [herefore, costly high-speed tool 
equipment may fail to realize possibilities 
unless the machines be installed with in- 
dependence of the usual fixed lineshaft 
conditions. In shops where productive 
machines are widely separated, one from 
another, or where occasional machines 
must be reached by long lines of shaft- 





10-Horsepower Motor Belted to Two Line Shafts. 


ing, individual drive is vastly more eco- 
nomical and generally preferable. Also, 
if metered-power costs are to be low, it 
is axiomatic that motors be operated so as 
to give a high running load-factor, that 
is, the input should approach full-load 
values during any period of time the 
motor is in circuit. This condition is 
manifestly difficult to attain except with 
individual drive, where the power may be 
shut down instantly with cessation of 
productive work 

Regarding fire risk, if power is obtained 
from an adjacent steam plant the fire 
risk is great and insurance rates corre- 
spondingly high. Mechanical drive ne- 
cessitates either the dangerous proxim- 
ity of the boiler room or heavy losses in 
long steam mains. or rope transmission. 
If central-station power is used, all 
danger from adjoining power plant is 


removed. 
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Selection of Motors. 

The selection of the proper motors for 
driving woodworking machines used in 
piano factories is of the utmost impor- 
tance and should be given the proper con- 
sideration by power engineers. If only 
direct-current supply is available, motors 
should be compound wound or of the in- 
ter-pole variety, since it is absolutely es- 
sential that the motors be capable of re- 
sisting the inherently excessive peaks 
which are apt to occur during the all-day 
load of the great proportion of wood- 
working machinery. Direct-current mo- 
tors should be totally inclosed, except in 
those special cases where the driving ma- 
chines are ceiling-suspended away from 
shavings and sawdust or located in a 


separately partitioned room, in such man- 
ner as to eliminate fire risk. 

Large motors should be artificially ven- 
tilated and supplied with piping to and 
from outlet-openings (1.5 cubic feet of 
air per minute per horsepower is usually 
sufficient). All controlling appliances of 
whatever nature, if exposed to sawdust 
and shavings should be totally inclosed. 

Where alternating-current supply is 
available, the polyphase induction motor 
with high-resistance squirrel-cage rotor 
should be specified, since the high-re- 
sistance rotor permits quick and frequent 
acceleration and provides the heavy start- 
ing torque required to overcome the in- 
herently great inertia of woodworking 
machines. The type of alternating-cur- 
rent polyphase motors with polar-wound 
rotor and internal starting resistance, 
while possessing admirable torque and 
starting current characteristics, is not 
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generally recommended for woodworking 
machines since sawdust almost. invariably 
may be expected to collect on the start- 
ing resistance. In a few cases where 
variable speed with electrical control is 
desired, polar-wound internal-resistance 
rotors with collector rings and external 
resistances may be used. However, spec- 
ifications should call for inclosed collec- 
tor rings. 

Since direct-current motors must be in- 
closed, their ratings for such operation 
must be sensibly diminished and larger 
machines are therefore demanded. In 
those few cases where variable speed is 
desired for operating the feed, alternat- 
ing-current motors may be used of either 
the adjustable or multi-speed type. Wood- 





15-Horsepower Motor Direct-Connected to Molding Machine. 


working plants are usually situated in 
the outskirts of the city, where the cen- 
tral station ordinarily supplies alternating 
current. The problem, therefore, of sup- 
plying breakdown service is much simpli- 
fied. 

Owing to the high speed and light mov- 
ing parts of woodworking machines and 
the frequent violent application of the 
load, it is desirable to use belt drive rath- 
er than gears or chains, especially as the 
speed of the driven pulley is usually too 
high to permit of other than direct or 
belted connection. The direct drive is 
coming into vogue in many modern piano 
factories and is giving excellent results 
where the motor has sufficiently generous 
rating to accelerate rapidly and to with- 
stand overloads. As the average depre- 
ciation of belting averages 36 per cent 
per year, it is important to reduce this 
waste and furthermore do away with any 
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Piano Manufacturing Data—Sheet No. 1. 











The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents the 
use for 24 hours every day of power corresponding to the rated capacity of the motors connected. An oper- 
ating-time load-factor of 100 per cent represents the use of the rated capacity of the motors for the running 
hours per day specified for each installation. 





Shulmann Piano Company, Rockford, III. 


This plant manufactures complete pianos, buying the actions 


from another firm. The shavings and scrap lumber are used for fuel in a boiler which heats the building 


and supplies a steam fire pump. There are 150 men employed working 10 hours per day. 


6 pianos per day. 


Total connected horsepower, 182. 


month, 10,170. 


Kilowatt-hour consumption for 12 months: 
10,870; May, 9,980; June, 8,650, July, 9,540; August, 9,980; September, 


10,670; December, 11,500. 
Load-factor, 12 per cent; operating time load-fac tor, 21 per cent. 
The approximate electrical energy per piano made is 65 kilowatt-hours. 


The following is a list of the motors installed with their respective drives. 


phase, 60 cycles, 220 volts. All motors are of the squirrel-cage induction type. 


The output is 
Total number of motors installed, 35. Average kilowatt-hours per 


January, 11,500; February, 10,900; March, 10,750; April, 
7,510; October, 10,170; November, 


Motor INSTALLATION. : 
The supply source is three- 
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Application. 





Belted to a countershaft of a Dodds 16-inch single cut-off saw, 2,040 
revolutions per minute. 

Belted to a 16-inch rip saw. 

Belted to a two-hanger shaft driving two 16-inch rip saws, 2,550 revo- 
lutions per minute. 

Belted to a F. H. Clement 24-inch single surfacer. 

Belted to a F. H. Clement 16-inch jointer. 


| Belted to a B. D. Whitney 27-inch jointer. 


Belter to countershaft of a Fay & Egan No. 217 glue jointer. 

Belted to a two-hanger vertical shaft driving one boring machine. 

Belted to a countershaft of a Berlin 18-inch double cut-off saw. 

Belted to a H. P. Smith No. 447 sash sticker, four heads, 10.5-inch 
knives. 

Belted to countershaft of a Buss double-spindle shaper. 

Belted to a Fay & Egan 36-inch by 0.25-inch band saw. 

Belted to countershaft of a six-inch pattern lathe. 

Belted to a B. D. Whitney 30-inch scraper. Scrapes 75 feet per min- 
ute, nine rolls. 

Belted to countershaft of a B. D. Whitney scraper-knife grinder. 

Belted to a two-hanger shaft driving two fans. 

3elted to a two-hanger countershaft driving a Frances No. 25 glue 
spreader, 51 revolutions per minute. 

Belted to a countershaft on a 12-inch by 16-inch glue roller, 50 revolu- 
tions per minute. 

Belted to countershaft of an N. J. Bielstrom glue clamp. 

Belted to a 24-inch by eight-inch single-spindle sander, 830 revolu- 
tions per minute. 

Belted to a countershaft of a four-inch by 12 inch single-spindle sander, 
3,400 revolutions per minute. 

Belted to a Sturtevant 55-inch blower. 

Belted to an Allen 36-inch by 0.25-inch band saw. 

Belted to a six-inch emery wheel. 

Belted to a H. B. Smith eight-inch post sander. 

Belted to a Maddox stroke sander, rubber and polisher. 

Belted to an eight-inch belt sander, 10 feet between sanders and pul- 
leys. 

Belted to a 36-inch by 0.25-inch band saw. 

Belted to a three-hanger countershaft driving one 36-inch grind-stone, 
84 revolutions per minute; and one 12-inch cut-off saw. 

Belted to countershaft of a boring machine. 

Belted to driving mechanism of a 4,000-pound elevator. 

Belted to a countershaft driving a machine for planing backs of pianos, 
has one vertical knife seven inches wide. 

Belted to a boring machine. 

Belted to a two-hanger countershaft driving one 16-inch by one-inch 
carborundum wheel, 340 revolutions per minute. 











Piano factory. 


watt-hours per month, 290. 


Kilowatt-hour consumption for twelve months: 


Total connected horsepower, 34.5. 


Total number of motors installed, 9. Average kilo- 


January, 235; February, 101; March, 158; April, 201; 


May, 264; June, 343; July, 222; August, 194; September, 281; October, 215; November, 365; December, 270. 
Load-factor, 1.6 per cent. 


Motor INSTALLATION. 


The motors installed in this plant are squirrel-cage induction machines, two-phase, 60 cycles, 220 volts. 








* - i as 
No. | —— | R. =, Application. 
1 | 7.5 | 1,120 | Belted to countershaft of a Rowley & Hermance four-head, eight-inch 
molder. 
1 | 10 | 1,120 | Belted to the countershaft of a Lehman Machine Company four-side, 
| | 


24-inch planer. 





























ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 














Piano Manufacturing Data—Sheet No. 








1 3 1,700 Belted to an 18-inch rip saw. 

1 2 1,700 | Belted to a Rowley & Hermance 16-inch jointer. 

1 2 1,700 | Belted to a countershaft of an 18-inch swing cut-off saw. 

1 1 1,700 Belted alternately to a Rowley & Hermance 36-inch band saw, and 
countershaft of an M. B. Cochran & Company four-head, four-inch 
tenoner. 

1 1 1,700 | Belted to a three-foot countershaft (two hangers) driving one 10-inch 

double emery wheel, and one 24-inch grindstone. 

1 3 1,700 | Belted to a 10-foot line shaft (two hangers), driving one Levi Houston 


jig mortiser; one Grand Rapids Sash Pulley Company three-tool 
boring machine; one 22-inch pattern lathe; one Cordesman two- 
| head pony molder. 

1 5 1,700 | Belted to a shaft driving one Rowley & Hermance 18-inch cut-off saw; 
one F. H. Clement single-spindle shaper. 








Piano factory manufacturing piano actions only. There are 180 men employed working 10 hours per day. 
The output of the plant is 30,000 piano actions per year. 

Total connected horsepower, 125. Total number of motors installed, 8. Average kilowatt-hours per 
month, 11,490. 

Kilowatt-hour consumption for 12 months: May, 16,000; June, 17,300; July, 14,600; August, 14,200; Sep- 
tember, 9,000; October, 6,900; November, 8,600; December, 8,300; January, 9,000; February, 10,500; March, 
11,500; April, 12,000. : 

Load-factor 16 per cent; operating-time load-factor, 35.3 per cent. 

; Motor INSTALLATION. 

The following is a list of the motors installed with their respective drives. The supply source is three- 

phase, 60 cycles, 220 volts. All motors are of the squirrel-cage induction type. 








No. ‘Horse- Speed 








power. | R. P. M. Application. 

1 20 710 | Belted to an American steel-plate double 40-E exhauster. 

1 7 | 700 | Belted to a 20-foot shaft, four hangers and three two-hanger counter- 
| shafts driving one Berlin No. 225 12-inch rip saw, 4,000 revolutions 
per minute; one Falls Machine Company tool grinder 10-inch by 
0.25-inch stone; one Goedell & Pratt double emery wheel; and two 
William Menge automatic needlers. 

1 15 710 +~=| Belted to an American steel-plate double 30-E exhauster. 

1 7.5 | 710 | Belted to a 90-foot shaft, 10 hangers and four two-hanger counter- 

shafts driving one William Menge 10-inch rip saw; one H. B. Smith 
three-head four-inch molder; two Pyribil 10-inch rip saws; and one 
William Menge four-inch cut-off saw. 

1 7.5 710 Belted to a B. F. Sturtevant 40-inch exhaust fan. 

l 25 720 3elted to a 125-foot line shaft, 20 hangers, and nine five-foot two-hanger 
countershafts driving four Hansen & Van Winkle No. 3 double 
emery wheels; one small speed lathe; one W. F. & J. Barnes 20-inch 
drill; one three-spindle drill; one D. F. Sturtevant 30-inch exhaust 
fan: three G. H. Walker four-inch cut-off saws; five William 
Menge four-inch cut-off saws; and two Wysong & Miles belt 
sanders, belts two inches to six inches wide, speed 2,100 feet per 
minute. 

3 1,400 | Belted to a 40-foot shaft, nine hangers, and seven two-hanger counter- 

1 shafts driving two A. H. Nilson horizontal boring mills; three Wil- 
liam Menge speed lathes; one William Menge three-inch cut-off 

saw; and one William Menge sticker. 
40 72 Belted to a 170-foot shaft, 34 hangers, and three two-hanger counter- 

1 shafts driving two G. A. Walker four-inch cut-off saws; one shank 


roller: four wooden tumbling barrels, 12 inches by 36 inches; one 
3aldwin metal drill: two Nilson boring machines; one Nilson 
“sticker” boring machine; one William Menge siding-off machine; 
one William Menge flange-boring machine, four spindles; one Menge 
flange-boring machine, two spindles; one A. H. Nilson damper 
block; one Menge boring machine, three spindles; one Menge 
damper-boring machine, four spindles; one Frazer butt machine, 
| five spindles; two Menge fly-boring machines, three spindles; one 
butt frazing-out machine; one fly siding-off machine; one A. H. 
Nilson butt-boring machine, five spindles; one A. H. Nilson button 
maker, three spindles; one A. H. Nilson spring rail-boring machine; 
one Menge Dowell borer, two spindles; three Menge, flange borers, 
four spindles; two Menge tongue borers, four spinldes; one Menge 
fly-flange borer, two spindles; two A. H. Nilson regulating rail 
borers, two spindles; two A. H. Nilson action rail borers, four 
spindles; one American Blower Company double 35-inch steel plate 
exhaust fan, 1,550 revolutions per minute; one A. H. Nilson shank 
machine; one Pyribil 10-inch single-head molder; one 10-inch rip- 
saw; one eight-inch rip-saw; one 10-inch single-head molder; one 
four-head eight-inch molder; one 12-inch jointer; one American 14- 
inch swing cut-off saw; one Berlin 10-inch rip saw; one American 
22-inch jointer; one 40-inch by two-inch band saw; one double 
emery wheel 10-inch by one-inch; and one 1,200-watt plating gen- 
erator. 
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20-Horsepower Direct-Connected to Planer. 


source of slippage between the driving 
unit and the working pulley. 
Improper mechanical connection _ be- 
tween motor and machine or motor and 
ysuntershaft has in some instances caused 
injust criticism of motor drive. For di- 
rect connection a flexible coupling should 
used unless motor and machine are 
unted on a common metal bed plate or 
he motor is attached to the frame of the 
machine. Most manufacturers of modern 
voodworking machines have so designed 
hem that they can be readily adapted to 
Chain 


heavy belt with a spring belt-tightener is 


ndividual motor drive drive or 








desirable when the motor must be located 
close to the machine but cannot be direct- 
connected. 

Conditions relative to the application of 
electric motors in piano factories can best 
be pointed out by a brief description of 
the plant of the Schumann Piano Com- 
pany of Rockford, Ill, which purchases 
power for all of its requirements from 
the Rockford Electric Company. About 
eight years ago this company moved into 
a building which was formerly occupied 
as a chair factory and until recently the 
old engine and shafting were used by 
the Schumann Company. 











25-Horsepower Motor Driving 50-Inch 








Fan. 
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Owing to the increased demand for 
high-grade pianos the management de- 
cided to greatly increase the capacity 
of the plant. The question of power 
arose, and in going over the old plant 
and shafting it was found that the entire 
plant would have to be remodeled in or- 
der to have an up-to-date factory. With 
the old arrangement the machines were 
scattered around the large mill room with 
no view to having each machine in the 
most convenient place. 

A little skeptical at first, the manage- 
ment was soon convinced that central- 
station power at a reasonable figure per 
kilowatt-hour would admit of a more 
systematic arrangement of machines and 
save at least 10 per cent of the cost per 
hour, even with the dry kilns to supply 
with steam. In laying out the reconstruc- 
tion of the plant, consideration was given 
first to routing the raw material through 
the factory; second, to the convenient 
location of the switches and auto-starters, 
and third, to the motor location in order 
to save floor space and reduce the num- 
ber of belts. In all, 177 horsepower of 
squirrel-cage induction motors were in- 
stalled, ranging in size from 0.5 to 40 
horsepower, according to the require- 
ments of the machine, most of them be- 
ing located on the rafters, near the ceil- 
ing, and driving through the floor to 
the machines located on the floor above. 
Practically all of the belts are covered 
by wooden troughs, or so inclosed as not 
to endanger the workmen. 

In addition to these electric 
glue pots have been installed, and have 
proven more than satisfactory, inasmuch 
as they have displaced over 600 feet of 
steam piping and saved considerable time 
by having the glue at the man’s side 
ready immediate use, where before 
it was necessary for the workman to 
walk to the center of the room for his 
glue, a distance in some instances, of 
50 feet. The wiring is protected 
with iron conduit wherever there is a 
possibility of mechanical injury, and all 
meters, main switches and current trans- 
are located on the walls, 
which allows 


motors, 


for 


over 


formers 
in a cabinet, 
when opened. 

The present electrical equipment has 
made a remarkably large saving in space 
and has done away with over 1,000 feet 
of shafting. By studying the require- 
ments, the engineer who laid out the new 
installation was able to place the ma- 
chines in such a position that now the 
from the dry kilns and 
passes from machine to the next 
until it is ready for the different de- 
partments. Formerly, when the machines 
were placed where they were most con- 
venient to the shafting, it traveled about 
the mill room several times. 

The cellar was at one time a mass of 
shafting and belting, which has now been 
the entire basement has 


side 
free access 


wood comes 


one 


removed and 
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been added to the factory as available 
floor space. It is the intention of the 
management to have trucks drive into the 
cellar and unload directly into the eleva- 
tor, and in this way facilitate the han- 
dling of material. 

When working up the data, one thing 
was especially noticeable; namely, that at 
least 75 per cent of the machines were 
operating at less than normal speed. 
These speeds were brought up to the nor- 
mal, thus materially increasing produc- 


tion. 


Commercial Practice 
Management, Rates, New Business 


AN ANALYSIS OF SOME COM- 
PLAINTS AND GRIEVANCES 
OF CENTRAL-STATION 
CUSTOMERS. 


By A. R. Cordner. 


There are few of us who, either in 
adjusting bills or making investigations 
and of complaints, 


have not been told by some irate com- 


tests on account 
plainant that he would install his own 
plant, place a gas engine, or discon- 
electric service the minute 
expired. The customer 
may be sincere in his declaration or he 


tinue his 


his contract 
may not be (very probably he is not) 
but his feelings in the matter are very 
should be listened to 
dissatisfaction 
often very 


strong and he 
the 
learned. 


cause of his 


Such a 


and 
man is 
an explanation when it 
conclusive, or even plausible, 
and it is the duty of the central-sta- 
tion employee or representative on the 
premises at this critical time to use his 
best efforts in pacifying the customer, 
or at least getting him into such a 
state of mind that he is willing to with- 
hold a decision until the matter is in- 
vestigated and taken up by the proper 
authorities. 


quick to accept 


seems 


There are many instances where 
such complaints are made to the first 
representative of the company who ap- 
pears and a promise is made that the 
trouble will be reported to the office 
and attended to promptly. Then the 
representative promptly forgets the 
matter. 

It is just here that a‘chance to 
the company right is either taken 
vantage of or lost, as it must be ad- 
mitted that the man to whom the 
customer makes his complaint is con- 
sidered a part of the company and his 


set 


ad- 


This plant has been operating with 
motor drive nearly two years, and is run- 
ning well within the original estimate of 
power consumption and dry-kiln heating. 
The waste wood is amply sufficient to 
furnish fuel so that 60 pounds of steam 
can be carried for the fire pump and 
dry kiln during the day, and in addition 
to the offal, the night watchman uses a 
thousand pounds of coal to carry him 
over the night. The dry kiln is 72 by 
22 feet, with a capacity of 3,600 feet of 
lumber. 


MQ. rod 


actions a reflection of the 
company policy. -More than likely the 
customer’s remarks will be either pre- 
faced or ended with a general condemna- 
tion of corporations, and the writer has 


conduct and 


invariably found it a good plan to ex- 
press his own confidence in the meth- 
ods and aims of his employers, always 
remembering that a rebuke to the ma- 
chinery of his company is a rebuke to 
all its individual parts, including him- 
self; and therefore, knowing that the 
entire organization from the president 
down to the humble servant 
would resent any inference to his dis- 


most 


honesty, it seems natural that such a 
effective 
an- 


realization would be an 
weapon with 
tagonist at the outset. 

Such a stand will 


man, who very likely considered the 


which to meet his 


often nonplus a 
employee in the light of an unfortu- 
nate victim, as he sees himself. There 
grievance 


must be some 


which is being nursed, some 


particular 
methods 
which are objected to, or any one of a 
different for 
It will often become 
this: 


hundred causes dissatis- 
faction. apparent 
in some “Tf 


what you say is true and your concern 


such question as 
wishes to treat us squarely, why did 
they do this, or why did they not do 
that?” We now have a wedge with 
which the very often 
imaginary structure of wrongs and it 


we can enter 
is up to the man on the job to drive it 
home—now. 

If definite 
made at the time,—if the inspector or 
solicitor has not the authority to take 
the matter up 
sumer is at least in the frame of mind 
to hear our explanations when given 
by the proper person. 

Let us next consider the common 
causes of complaints in general, and 


adjustments cannot be 


thoroughly,—the con- 
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The following points have been dem- 
onstrated in this woodworking shop: 
the initial cost of increased power se- 
cured from a central station is less than 
the installation of a steam plant and 
sha‘ting; a great gain in floor space has 
been made, and the operating cost com- 
pares favorably with the best isolated 
plant figures. One thing that might be 
of particular interest to the power man 
is that the offal in this shop is small— 
practically nothing when compared with 
regular woodworking establishments. 


QQ, ™>Firpra MAKEN 


IT 
Yl bo 
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in order to do this we will divide our 
customers into two classes: the habitual 
“kicker,” and the man who at very 
great intervals, or perhaps once in our 
dealings with him, makes a definite 
and dispassionate remonstrance. 

In the first class is usually found the 
antagonist of all public-service cor- 
He will perhaps start his 
the assertion that he is 
monopoly and lack of 


porations. 
remarks with 
the 
competition, and that he has no redress 
but must pay his bills, although unjust. 
Furthermore, his meters are invariably 
They are fast, it is impossible 
electrical en- 


victim of 


wrong. 
to accurately measure 
ergy, and so forth. 
These are arguments easily met by 
the average service-company employee. 
familiar with our product are 
aware that the larger the company 
grows, the more it expands, the more 
diversified its business becomes, the 
less it costs to produce our product. 
The results of these conditions, this 
monopoly, to term it thus, have been 
—in the history of nearly all large and 
small central stations throughout the 
country—voluntary reductions in rates, 
reductions in the price of lamps, more 
advantageous contracts or other con- 
cessions to the consumer. 
the reverse was true, 
been accom- 


Those 


Assuming that 
that natural growth has 
panied by increased rates and so forth 
—assuming this, just for the sake of ar- 
gument and to illustrate a point—would 
this be a wise reason for installing a pri- 
vate plant, when this plant is undoubt- 
edly going to be more expensive than 
purchased power? Is not such a pro- 
cedure simply selecting the greater of 
two evils? 

With reference to those who look 
upon the meter as a device which at all 
times should be suspected as more likely 











August 9, 1913 


to favor the producer than the consumer, 
the writer believes that this idea can in 
nearly all cases be dispelled to the en- 
tire satisfaction of the consumer if the 
meterman will go to the trouble to 
thoroughly explain the theory and opera- 

n of the meter and not treat the mat- 
ter with an air of mystery. There 
-hould be no mystery about the measure- 
ment of power, no good reason why any 

mpetent employee could not entirely 
atisfy the average intelligent person as 

the accuracy and reliability of his 
meter. People are generally under the 
impression that such instruments are 
much less expensive than they are, very 
likely to have never seen the inside of 
the case of such a piece of apparatus. 
When the investment necessary to meter 
the energy supplied a customer is men- 
tioned, the expenses of caring for, test- 
ing and so forth are made known, and 
furthermore the fact that the same 
meters are made use of in the stations 

f the company as the authoritative re- 
ports upon which their costs of pro- 
luction are figured, the customer's re- 
spect for the apparatus begins to 
crease, and a careful demonstration and 
explanation of the mechanism and action 
of the meter will very probably dispel 
any doubt left. It is also a good plan 
to carry a copy of stringent meter speci- 
fications; say a state commission rule 
r part of the National Meter Code or 
such authoritative demonstration of ac- 
epted accuracy and reliability. 

There are various ways in which the 
.ccuracy of registration may be proved; 
for instance, after carefully calibrating 
the meter the customer can be instructed 
in the reading of an indicating instru- 
ment in which there is generally more 
confidence placed. The load on the in- 
strument and so on the meter can then 
be varied and the -wattage computed 
from the revolutions of the disk by the 
party demonstrating and the _ results 
made known, which will of course coin- 
cide with the reading of the instrument 
being read. This is especially effective 
when used with large lighting units such 
as the bigger sizes of tungsten lamps, 
the close approximation of the readings 
taken to the rated wattage of the lamp 
or group of lamps being very effective. 

Another habit with the “kicker” is ad- 
dicted to is the comparing of his bills 
or rates with his competitors or neigh- 
He will very often, without as- 
certaining or considering any logical 
reasons for the same, complain because 
his neighbor has received a smaller bill 
than himself for some particular period 
or because his friend in the next block 
is enjoying a somewhat lower rate, not 
considering for one minute that his 
friend’s plant is three times as large as 
own and that he himself would 


in- 


bors. 


his 


allow his customer better terms on very 
large orders. 
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A certain engineer belonging to this 
class had a service introduced for emer- 
gency purposes. He operating a 
plant of considerable proportions and de- 
sired outside current in case of break- 
down or when the demands did not justi- 
fy him in operating the plant at night. 
Sometimes there would be no registra- 
tion on his meters for a period of two 
or three months and then something 
would happen, causing the necessity of 
using the street current. Every time 
this happened there was objection to the 
amount of the bill. When investigations 
were made, nothing could be found 
which would justify a complaint. The 
hours the service was used and the load 
used were obtainable from records of 
the engine room, and a comparison al- 
ways proved the consumption of current 
correct. The man himself became known 
to the central-station employees who 
visited him from time to time as a dis- 
agreeable party to handle, being abusive, 
sarcastic and unreasonable. At last in 
an attempt to adjust a complaint he was 
asked point blank, inasmuch as he un- 
doubtedly used the amount of energy he 
was billed: for and that he was aware of 
it, what kind of imaginary injury from 
the office he was suffering. It proved to 
be the matter of rates. There was an 
unwarranted discrimination. There was 
a neighboring plant with the same sort 
of service but a rate of two cents per 
kilowatt-hour less was being given. 
Upon investigation it was found that this 
latter plant differed considerably from 
the first. Their service was more desir- 
able as a load for several reasons. In 
the first place the conditions of its use 


was 


made it a strictly off-peak proposition 
and furthermore it was made use of 
more uniformly throughout the year. 


When these points were submitted to our 
first consumer and explained fully, al- 
though unwilling to admit his error in 
not ascertaining the facts in the case, 
it was conceded that the discrimination 
was justifiable and there was no further 
complaint. 

Other types of the “regular” are the 
mill of factory manager who complains 
periodically every busy season, the 
householder who has been away for the 
summer, and the electric-fan users. 
The first of these is the most difficult 
to handle and also the source of the 
greatest revenue. In a great many 
classes of business the busy season is 
known to all and in the others it is well 
to become acquainted with the seasons 
of the year in which the amount of pro- 
duction increases or decreascs so that 
this information can be used to ,ad- 
vantage, not depending on the word of 
the consumer entirely, as he will some- 
times apprehend such a question and 
supply misleading answers. Thus hav- 
ing this information firsthand and know- 
ing just what competitors are doing 









goes a great way towards making an 
intelligent investigation of any particular 
establishment. Again this same party 
may expect a decrease in-consumption dur- 
ing slightly slack periods, not realizing 
that the somewhat lesser production is 
partly compensated for by the low effi- 
ciency at which his meters are operating. 

The private-house tenant, owing to the 
uniformity of his bills, will often con- 
ceive the idea that his current consump- 
tion is for the most part estimated, 
especially if the meter is read without his 
knowledge of the reader having called. 
There have been cases of this nature 
where the consumer has been away for 
a period of a week or so and returning, 
questions a bill and asks for a correction 
of the same, claiming it absolutely in- 
correct, as he had the house closed and 
used no light for two months. This is 
a difficult situation to handle and it 
sometimes becomes necessary to question 
a neighbor in order to disprove the as- 
sertions of the customer. A situation of 
this kind requires tact and diplomacy on 
the part of an employee, and extreme 
care and patience should be exercised 
so that no justifiable cause for complaint 
be given as to the conduct of employees 
or representatives. 

Every spring or early summer there 
is a great number of alleged big bills 
where ceiling fans are connected, espec- 
ially in saloons, cafes and such public 
places. During the remainder of the 
warm weather the number of such al- 
leged overcharges is greatly reduced, 
showiny that the first bill covers that 
period when the consumer does not 
honestly realize that he has used his fan 
to the extent which he really has. In 
most of these instances, when the period 
is taken up day by day with a knowledge 
of weather conditions at hand, these 
complaints are easily disposed of. 

We now come to the second class of 
consumers, or those whom we seldom 
see or hear from except to receipt their 
bills. An attempt will be made to give 
some examples of specific camplaints, 
the causes of which were somewhat out 
of the ordinary, and the manner in which 
the root of the trouble was reached and 
an explanation and report satisfactory 
to the customer given. 

A five-housepower motor which had 
run for a considerable length of time 
with very little variation in bills sud- 
denly began to consume about ten per 
cent more current. An investigation was 
ordered and it was found that the motor, 
being a two-phase machine of the squir- 
rel-cage type, had been operating on one 
phase for some time. Tests were made 
with the motor so operating and the 
following results obtained with the motor 
running at full load. 

Two phase: A phase, volts 220, watts 
2240; B phase, volts 221, watts 2520; 
total watts, 4760. 
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Single phase: A phase, volts 220, 
watts 5280; B phase, volts 221, watts 
5300; approximate total watts running 
5300. 


Excess of wattage single-phase over 
two-phase, approximately 540. 

The compressors of a_ refrigerating 
outfit in a cold-storage house were oper- 
ated by an automatic control in connec- 
with a thermostat. This being the 
case, the motor by which the machine 
was driven was idle a great deal of the 
time until the temperature of the vaults 
reached a certain figure, when the motor 
would start and so keep the temperature 
from going higher. At some time dur- 
ing the hot weather this automatic panel 
became inoperative and the machinery 
was run directly from the service con- 
tinually throughout the day and part of 
This condition of affairs was 
known to the management 
complaint test was made on the 
equipment. It was then that the man in 
charge of the test noticed that the motor 
never stopped as he had seen it do be- 
fore and upon investigation located the 
cause as cited. It may be mentioned 
here that the bills of this consumer al- 
ways ran somewhat higher than those 
of two other plants of the same nature, 
owing to the use of city water of a high 
temperature, while the other places made 
use of an artesian well and so had the 
advantage of its greater cooling proper- 


tion 


the night 
not made 


and 


ties. 

A large theater made of direct 
current for spot lights, etc., this current 
being more satisfactory for general 
stage-lighting effects. The energy was 
obtained from a motor-generator, the 
service being alternating current. Upon 
starting the motor it was found that it 
operated satisfactorily until it came to 
speed and the full line voltage was, as 
it was thought, applied. At that time the 
main fuse would invariably blow and the 
motor come to rest. A _ service com- 
plaint was made to the electric company 
and an examination made. The trouble 
was located in the starting box, it being 
found that owing to wrong connections, 
one the machine was at all 
times feeding from the low-voltage taps 
of the autotransformer. Of course the 
motor, not having attained its actual full 
speed, was still taking an excessive cur- 
rent, most of this being naturally sup- 
plied by the high-voltage phase, resulting 
in the large fuses. The 
proper connections were made and there 
was no further trouble of kind. 

Many alleged service troubles may be 
traced to the motors themselves. Often 
we find a reduction in speed due to rot- 
ting of windings and a consequent short- 
circuiting, resulting from a careless use 
of oils, which has the effect of softening 


use 


phase of 


blowing of 


any 


the insulation, which loosens from the 
wire when it becomes heated. 
Complaints of vaudeville houses can 
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usually be traced to the stage lighting, 
to some act necessitating an extra use 
of light or some special electrical effect. 

Among the more common sources of 
high bills among residences or store cus- 
tomers is the use of lamps after they 
have passed the useful period. It might 
be argued here that the wattage of the 
lamps decreases with age. This is true, 
but it is offset by the fact that the watts 
It has been found 
for in- 


per candle increases. 
that in many instances, where, 
stance, ten or twelve lamps were suffi- 
cient when first placed, the number of 
lamps has been gradually increased to 
compensate for the decreased candle- 
power and therefore the current con- 
sumption of the lamps, though less in 
each individual lamp, is considerably 
greater in the entire installation. 

An increase in curent consumption has 
been found due to the use of a 
greater number of lamps than usual 
after the hangings, or paper, or paint- 


also 


ing of walls have been changed. This 
may be readily conceded as a factor 
when the fact is considered that the 


amount of reflection of light varies from 
82 per cent for white blotting paper to 
0.4 per cent for black velvet.. 

It has been the intention in the present 
article to point out some of the unusual 
sources of trouble so that the average 
employee may realize that for an effect 
there is a cause, either in fact, or in the 
personality of the parties with whom he 
deals. It has also been the intention to 
emphasize the importance of understand- 
ing human nature and learning to handle 
the various classes from whom our in- 
dustry derives its revenue. 


ee a ee 


Accidents and Individual 
Electric Drive. 

A strong argument in favor of the 
individual electric drive for certain in- 
dustries is afforded by the number of 
accidents arising from the putting-on 


Belt 


of belts. 

Where a number of independent 
machines, many of which stand idle 
for a week or more at a time, are 


driven through shafting, it is custom- 
ary to keep all belts off except those 
of the machines which are actually in 


use. In fact, this is the only efficient 
method of driving through shafting, 
as the losses incurred by constantly 


running a large number of belts and 
loose pulleys through which power is 


only occasionally transmitted would 
be very considerable. 
In cases such as these, a separate 


motor for each machine is undoubted- 


solution, both as re- 
economy and the absence of 
danger from the putting-on of belts 
when the machinery is running. That 
such belts will be put on without slow- 


evident as, 


ly the correct 


gards 


ing down is abundantly 
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although a considerable number of 
accidents occur throughout the whole 
country, they are rare enough in indi- 
vidual cases to make the men careless, 

The application of electric driving to 
old undertakings is a different propo- 
sition, as the shafting already exists, 
while in almost every case the capital 
expenditure is a serious item, and the 
installation of separate motors would 
be at once condemned on the score of 
excessive initial outlay. 

In spite of this drawback, individual 
motors would probably pay for them- 
selves in a year or two by the saving 
in power, particularly where old build- 
ings are concerned. 

The reduction in the cost of elec- 
trical apparatus is continually strength- 
ening the case for the individual drive, 
and we may hope to see in time the 
entire elimination of accidents arising 
from the putting-on of belts.—The 
Electrical Review (London). 

——___—_-@—— 
POWER BILL CHART FOR A 
TWO-RATE SCHEDULE. 





By E. D. Dreyfus. 


The generally accepted practice of to- 
day in the sale of electric power is to 
base the charges on a two-rate schedule. 
The first element of cost is the capacity 
required which is ordinarily termed the 
demand, and the next essential factor the 
extent to which the demand is used or 
the actual amount of energy consumed. 

A primary charge is made on the basis 
of a given cost per unit of demand, viz., 
per kilowatt either measured or estimated, 
and this charge remains constant as long 
as the demand remains stationary. 

The rate for the energy metered like- 
wise is usually a fixed amount per unit 
consumed, viz., the kilowatt-hour, and 
the amount resulting therefrom becomes 
the secondary charge and is directly pro- 
portional to the hours use made of the 
demand, or in other words, the applied 
load-factor. Now with different services, 
localities and systems the derived unit 
rates for the primary and secondary 
charges may and often do vary widely. 
It is often desirable to be able to make 
ready comparison as to the net results 
obtaining under different combinations of 
demand and energy charges and the ac- 
companying chart has been prepared to 
allow a rapid and convenient graphica! 
determination of the total monthly bill. 

The application of the chart will be at 
once appreciated by following the di- 
rectional lines as drawn with arrows. 

As understood from the aforegoing, 
there are four conditions involved: (1) 
the probable demand; (2) the probable 
consumption according to load-factor or 
hours use of the demand; (3) charge rer 
kilowatt demand; (4) charge per kilo- 
watt-hour for the energy. 
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Example. 

Assume (1) 800 kilowatt demand; (2) 
51 per cent load-factor; (3) $1.33 per kilo- 
watt demand; (4) 0.8 cent energy charge. 

Start at 51 per cent on the load-factor 
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demand charge per kilowatt-hour at this 
particular load-factor and likewise the 
kilowatt-hour consumption. At these sec- 
tions you follow upwardly the vertical 
ordinates. On the right you continue to 


MONTHLY GROSS Bill - DOLLARS 


RADIAL LIMES -H. WH. CONSUMPTION 


LOAD FACTOR - PER CENT 


ordinate in the lower quadrants and ex- 
tend on the right to the $1.33 demand 
curve, and on the left to 800 kilowatt de- 
mand. You have thus far obtained the 






Graphical Caiculator Chart. 


the 0.8 cent point on the energy scale and 
then travel on the 45-degree line which 
results in an addition of the two charges, 
or 1.16 cents; and you project horizontally 
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to the left until you strike the kilowatt- 
hour consumption line as obtained from 
the demand line in the lower left quad- 
rant. 

This chart is so laid out as to permit 


® 
LNERGY CHARGE PER KWH- CENTS 


YSE OF MAXIMUM DEMAND 


Ss 


"GRAPHICAL CALCULATOR 
TOTAL RATE we GROSS CHARGE 
all 





H VARYING DEMAND CHARGE wo LOAD FACTOR 


730 HRS PER Ho. 


+ £0 OREYFUS 


the use of the index fingers of the two 
hands to trace the steps virtually simul- 
taneously and to read the final intersec- 
tion with dispatch. 
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THE SMALL DEALER’S STORE. 


By Richard E. Smith. 


Several excellent writers, among them 
the President of the United States, have 
in recent publications voiced the opinion 
It is, they 
in 


that a new era is dawning. 
say, the era of a new democracy 
which the battles of business will be won 
by efficiency in industry and not by the 

of  price-controlling 
in short, the little fel- 
to have his 


outside influence 
magnates. It is, 
low’s opportunity—he is 
chance 

apply particularly 
business—railroads, 


large manufacturing 


observations 
field of 
industry, 
The man engaged in a small 
business is apt to that cannot 
help his condition by studying the trend 
This is because of his 
tendency to run in a rut. The small 
men are awake to their 
are climbing out of the rut 


These 
the 


steel 


to big 
the 
operations 
say he 
of large affairs. 
business who 
opportunity 
and studying the methods of larger con- 
cerns, to their material good. Unques- 
tionably the engaged in the elec- 
trical business in a small way can profit 
by observing the business methods of 
their big brothers, and it is the purpose 
of this article and three others which 
will follow it to call attention to some 
common faults and suggest simple rem- 


men 


edies. 

Throughout the 
“small city” means one having a 
lation between twenty-five thousand and 
This size city is 
is the small deal- 


these articles term 


popu- 


seventy-five thousand. 
selected because here 
er’s greatest opportunity. In all cities 
larger smaller than the above he 
labors under the same conditions, in that 


or 


he is forced to do a neighborhood busi- 
ness. But city of 
seventy-five thousand he can compete in 


in a twenty-five to 
everything in .his line and has a large 
enough field to call out his best efforts. 
There were one hundred fifty-four such 
cities in the United States at the last 
census, 

The term “small dealer” as used here 
means one who does a business of about 
$2,500 monthly. We will assume that he 
started out as a wiring contractor, later 
engaged in making and hanging fixtures 
and finally opened a little store that 
serves as headquarters for a three-fold 
business: contracting, manufacturing and 
retail selling. It is a typical case. 

The small dealer is inclined to bewail 


WMAAy 


QS 


his lot, which is rather a happy ane if 
he only knew it. His principal handicap 
is lack of capital. To offset this are 
numerous advantages that he holds. First, 
he is in touch with his business, 
his workmen, the from whom he 
buys and those whom he serves. If he 
has any personality he can make it pay 
dividends here. Second is the fact that 
people instinctively seek out the 
small dealer when making purchases. 
They feel ill at ease in the large ostenta- 
tious places of trade and harbor the idea 
that they must pay more for their goods 
if they buy in a large store. Third, the 
small dealer’s mixed business gives him 
an entering wedge—wiring brings motor 
and fixture business and both will come 
back to buy supplies after the installa- 
tion. The combination of all these con- 
ditions enables him to build up a class 
of trade that is the envy of larger con- 
cerns. 

Almost any dealer of this class if asked 
to give his honest opinion will insist 
upon the following: that the wiring 
business paid better before he entered 
the other lines; that makeshift manu- 
facturing of fixtures does not pay, al- 
though it sometimes seems necessary; 
that the sale of supplies is carried on 
only as a help towards paying the rent; 
that there are numerous leaks in the busi- 
ness that he could stop if he had the 
time. He will further declare that ad- 
vertising is a waste of money and that it 
is foolish to hire men to care for the 
store when boys can do as well. 

Ask him for a statement of his over- 
head expense and he will give you some- 
thing like the following for a monthly 
business of $2,000: 


close 
men 


many 


$ 75.00 
100.00 
100.00 

75.00 
20.00 
50.00 
25.00 
30.00 
25.00 


Rent .. 

Own salary 

Solicitor-foreman 
Bookkeeper-salesman 

Errand boy 

Fixture man, 

Telephone, insurance, stationery, etc. 
So-called advertising 

Miscellaneous 


Total $500.00 


This makes a running expense of 25 
per cent—altogether too much and yet 
a very fair average for a business of 
this size. 

If this man will spend one hundred 
dollars more monthly and spend it all 


judiciously he should increase his busi- , 


ness to three thousand dollars and his 
statement would be like the following 
one. Note what items are increased 
and the amount added to each of these. 


Vol. 63—No. 6 


Sd AMAA AA AAS 


Own salary 

Solicitor-foreman 

Lady bookkeeper 

Salesman 

Errand boy 

Fixture man, one-half time 
Telephone, insurance, stationery, etc. 
Good advertising 


Total $600.00 


Here is an overhead expense of 20 per 
cent, a big improvement over the other. 
The increased business has come from 
the improved location that the increased 
rent will secure, the efforts of a first- 
class salesman, the pulling power of ju- 
dicious advertising, and the indirect in- 
fluence of all these improvements on the 
character of the store and the merchant. 

A glance at the statement shows that 
rent is a comparatively small part of the 
running expense; yet it is generally the 
item that causes the small merchant the 
most concern. Electric stores as a rule 
do not pay enough rent; that is to say, 
by securing a better location, the in- 
creased business will invariably over- 
balance the enlarged item of rent. The 
electric dealer should have a_ location 
as good as the second-class jeweler. He 
should aim to have a location considerably 
better than any of his competitors. This 
can generally be accomplished by watch- 
ing for a good lease and then sub-leasing 
a portion to some concern wanting a 
small room on a good street. This one 
point of being on the map goes a long 
way towards success. 

Now look at the items of bookkeeper 
and salesman. Go into almost any store 
of the kind we are discussing and you 
will find that the bookkeeper is the prin- 
cipal, possibly the only salesman. Here 
is a condition that must be remedied. A 
firstclass salesman is needed and it is 
safe to say that the bookkeeper cannot 
qualify. Furthermore, if the bookkeeper 
is away from his accounts very much, 
the merchant is going to miss a lot of 
vital information about his business. The 
bookkeeper is than a debit and 
credit salve—he is the barometer of the 
business. For $60 a month, one should 
get a firstclass lady accountant who will 
devote all her time to the books. In 
addition to the ledger accounts, she can 
keep a cost-keeping system that will be 
explained later, a record of daily sales 
for each man in the store, a monthly 
record showing sales of all the import- 
ant items in stock, as lamps, batteries, 
irons, toys, etc, and a semi-annual in- 
Records of this sort are as im- 


more 


ventory. 
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portant to the merchant as a chart is to 
the mariner. They will help him in de- 
termining wages, in buying stock, in ad- 
vertising, in approaching credit men and 
in numerous other ways. 

Now let the merchant determine to get 
the best retail salesman he can find; one 
who wears clean linen and shaves every 
iav. A firstclass man should be obtained 
Soe $80, and, given the right backing, his 
sales should run $30 a day. This man 
should be selected for his ability to sell 
rather than for any working knowledge 
f electricity. If he is the right sort, he 
vill soon acquire enough technical knowl- 
edge to enable him to talk intelligently. 
The dealer should give him entire charge 
f the retail stock, have him _ report 
shortages and listen to his advice about 
new lines, make him responsible for the 
show windows and the general appear- 
ance of the place. It will be a load off 
the owner’s shoulders to do this. The 
record of sales will show the salesman’s 
worth and his salary should be advanced 
in proportion to his work. 

The subject of advertising is so im- 
portant that it will be discussed at length 
in another article. It will be well to 
note here, however, that the small dealer 
wastes a great deal of money on ineffec- 
tive advertising, not recognizing the fact 
that advertising to be productive must 
.e persistent. Novelties, theater cur- 
tains and programs, billboards—all these 
ave their proper places, but they are 
proper medium for the small 
lealer. Another waste is the tendency 
to bid low on an important job, hoping to 
ind it for its advertising value. It is 
the height of folly to cut the margin of 
-ofit for this reason, for such adver- 
tising value is invariably overestimated. 
\Vhen everything is taken into considera- 
tion, it is safe to say that our estimate 


ot the 


f $30 monthly is a reasonable figure, al- 
the dealer will doubtless protest 


at he spends no such amount on ad- 


ough 


ertising. 
These three results of the new policy 
ibine to effect another change in the 
the business. In the old 
was. a general air of de- 
The overworked bookkeeper 
vas a pessimist in good cause, the er- 
and boy was shiftless, the windows were 
neglected and the stock was unkempt. 
\nd in the midst struggled the owner, 
hemmed in by petty troubles and seeing 
no light ahead. But how things have 
hanged. The new bookkeeper, having 
ill her time to devote to the accounts, 
is keeping the owner posted in the de- 
tails of his business and has lifted a load 
of uncertainty. The cheerful optimism of 
the salesman is reflected everywhere, the 
are clean and well trimmed, 
the stock is cared for and even the boy 
has changed his front. All are proud of 
the new store on one of the main streets; 
its neighbors are well kept shops and the 


haracter of 
tore there 


ondency. 


windows 
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pace must be maintained. The advertis- 
ing is bringing in new customers—busi- 
ness is good. Thus relieved of the 
monotonous drudgery that formerly took 
all his time, the owner can stop long 
enough to size up his field; he can handle 
his business intelligently and grow health- 
ily. 

The small electrical dealer is unfor- 
tunate in one respect. As noted before, 
he has a three-fold business, wiring con- 
tracting, fixture manufacturing, and re- 
tail selling. Each branch deserves the 
unhampered attention of an expert, and 
in trying to look after all three the aver- 
age dealer makes a mistake. If he can- 
not build up a branch to the point where 
he can hire a competent foreman, let him 
drop that branch and push the other two. 
But in the average small city there should 
be no trouble in running all three. If 
the dealer can be brought to realize that 
hired hands can do nine-tenths of his 
routine work and probably do it better 
than he is doing it, then he is free to 
grow and not until then. Failure to rea- 
lize this is most unfortunate. 

The stock for a small store deserves 
a little study. If convenient to the 
jobber, a very complete stock can be 
maintained on a small investment. Our 
dealer will do well to confine himself 
to lines that he can keep up. 
Nothing hurts trade any more than to 
turn who seek some 
commonplace article. To “We do 
not carry that line’ when some one in- 
quires for a vibrator, is harmful 
than, “We are out just at present” to 
a request for a dry battery. 


always 
away customers 
Say, 


less 


Our dealer must anticipate the vari- 
ous selling seasons by about two months; 
‘or example, he should order his Christ- 
mas specialties during October and begin 
pushing their sale the last week in No- 
vember. It is a good plan to keep a 
tickler file in which trade opportunities 
One is quite apt to get an 
midwinter campaign in 


noted. 
for 


are 
idea some 
July and then forget it before it can be 
used. When visiting in the large cities 
many things will be noticed that can be 
used at later. Traveling 
salesmen generally have a fund of good 
ideas that can be drawn upon to enrich 
this file. Other sources of information 
will suggest themselves and it will soon 
become a valuable reference. 

It is essential that the store should be 
attractive. Large showcases, well ar- 
rranged show windows well built shelv- 
ing and counters, comfortable chairs or 
stools for the customers, and above all 
good light and air are all drawing cards. 
It is a good idea to have a cleaning day 
each week and make house-cleaning the 
urgent business of the day. People 
nowadays expect these things as much as 
they expect courteous treatment. It’s right 
that they should. 

Many of the articles that make up the 


home a year 
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stock of the electric store, are small and 
their packages are irregular in size and 
shape, so that their appearance on the 
shelves is far from attractive. To over- 
come this, neat boxes, uniform as to size, 
shape and color, should be provided. If 
possible they should be obtained before 
the shelving is built and the shelves then 
so arranged that the boxes need not be 
piled one on the other. When these 
boxes are labeled neatly and all the small 
items of the stock are transferred to 
them the result is a very satisfactory sys- 
tem that is a strange contrast to the 
hit-or-miss method employed in many 
stores. One dealer who wished to adopt 
this method hesitated at the cost of hav- 
ing suitable boxes made. One of his em- 
ployees rustled up a lot of shoe boxes 
from the shoe stores, treated them to a 
coat of calcimine and labeled them with 
gummed stickers. The result was very 
satisfactory. The cost was no item at all 
considerable. 

It is a strange paradox that the arti- 
ficial lighting of an electric store is gen- 
erally very poor. In one place there is 
a bright glare from bare lamps, in an- 
other the light is struggling to get 
through an assortment of colored shades 
while not far away some forgotten cor- 
ner is practically dark. The owner 
buttonhole any fellow merchant 
who maintained such a lighting system 
and tell him he was out of date! The 
electric dealer’s lighting is part of his 


would 


display, one of his talking points, and it 
should be a little better than anything 
else in Let him tear out the old 
makeshift and install a system that is a 
credit to the business! 

A review of this article will show that 
there is very little original material in 


town. 


it; in fact some of the ideas are pretty 
well worn. There has been no attempt 
to be original but rather to call the at- 
tention of the small dealer to some simple 
phases of his business that he may have 
overlooked. To anyone who tries to climb 
out of the petty problems 
arise. It is to be hoped that these simple 
suggestions may help to solve some of 
them. 


rut, many 
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How a Contractor Advertises. 

Alex. M. Knauber Company, an elec- 
trical contracting firm doing business in 
Oak Park, IIL, and at 1642 West Madi- 
son Street, Chicago, has recently adopt- 
ed the scheme of placing advertising 
clocks in many of the waiting rooms of 
the Chicago elevated railway stations. 
Printed in conspicuous type around the 
face of each clock, which clock is elec- 
trically operated and requires no winding, 
is the name of the firm and a statement 
of its line of business and its location. 
While the investment is considerable, 
Mr. Knauber, manager of the firm, says 
he feels that the investment will prove 
a good one. 
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THE KNIGHT PUBLIC  FIRE- 
ALARM SYSTEM.—IIT. 


By E. E. Moore. 


Closed-Circuit System. 





This system is the same in principle 
as the Knight open-circuit, but the meth- 
xd of connecting up the street fire-alarm 
points one to another is different, though 
the alarm-boxes themselves may be the 
same in both systems. This system also 
automatically draws attention at the sta- 
tion if line should break at any time. 
This is the only difference in working 
results that there is with the two sys 
tems 

lig. 12 shows a circuit of alarm-points 
hese, it will be seen, are connected up 
in series on a locy metallic circuit \ 
current is constantly flowing round this 
loop, and any break in the circuit will 
iffect certain instruments at the station 
in a manner to give an audible signal. 

Figs. 13 and 14 give the layout for a 
number of points in a large town with 
three substations. In Fig. 13 all the 
alarms ring into the central station, and 


the apparatus there will automatically re- 
substation 
and \ 
circuit II to 
and circuits III and IV to 
On the other hand, in Fig. 
the 


peat the district calls into the 


Circuits | are 


affected by them 


repeated to substation S$ 
substation S’, 
substation S 
various 


fire-alarms from 


localized, the alarm-points in 


14, the 


points are 


one area ringing into one substation, and 


another area into an- 


Here again all or part 


the alarms from 


ther substation 


of the alarms running into one station 
repeated to 
necessary. The 


direct to 


any 
latter 
sub- 


may be automatically 


other station if 


method of alarms coming 
stations is unquestionably the best. It is 
likewise that a 
tem should be able to distinguish and sort 


for 


repeating Sys- 


important 


ut certain signals certain stations, 


starts to come 


knows that it 


so that directly a signal 
that 


has to turn out at once. 


into a station station 


The station apparatus connections are 


shown in Fig. 15. The drop annuncia- 
tors, when energized sufficiently, fall and 
operate their respective circuit-changers. 
The fault indicators are held at one in- 
dication so long only as they are energiz- 
ed, and show a different indication if cur- 
rent is off The fault 


switches are used when a fault proclaims 


cut from them. 


itself on the line as hereafter described. 
The fault 


besides altering certain electrical connec- 


switching over of any switch, 


ions, mechanically replaces all the fault 
indicators, or rather such of these as may 


be in the short-circuited position, and if 


current is flowing through this part of the 


circuit they will be held there electro- 


magnetically. 


Consider now the system as a whole, 


1 From the Journal of th 
Electrical Engineers. 


Institution of 
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working under different conditions with 
which it may meet. 

(a) Normal.—The closed circuit, start- 
ing from the battery, goes through one 


coil of the alarm-relay, and branches out 


to all the disconnection-test indicators. 
Each disconnection-fault indicator then 
connects on to its respective A annun- 
ciator drop-flap, from there to its own 
circuit-changer and out to A line. Re- 
ferring to Fig. i2, it will be seen that 


the circuit is closed through every alarm- 
point. The circuit enters the station again 
across B circuit-changer 
B and to the earth- 


through leg B, 
through annunciator 
fault 


indicator. This latter, however, is 





_ 

‘ — . 
< 3 Q 
© ° 

© 
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Fig. 


short-circuted by its manually operated 
switch. 

The whole of the B legs on all the cir- 
cuits converge after passing their respec- 
tive earth switches, and are joined across 
the B contacts of the control relay to the 
other coil of the alarm relay, thence to 
the other side of the battery, thus com- 
pleting the circuit. 

The fault indicators are wound to 2,000 
ohms each, and as the A earth-fault indi- 
cator is always normally in circuit, only 
a small is then passing round 
each of the loops. This is not nearly 
sufficient to drop any of the annuncia- 
tor-flaps or to actuate the alarm-relay. 
The whole system thus normally consists 
of closed metallic circuits. 


current 
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12.—Circuit of Stations from which Alarms are Sent. 
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(b) When a Point is Operated—The 
circuit the point is om is momentarily 
broken at the extension-drum contacts, 


the disconnection-fault indicator is de- 
energized and short-circuits its own elec- 
tromagnet winding, so that this high re- 
sistance is cut out of circuit. Immediate- 
(the clockwork at the 
alarm-point operated continuing to re- 
volve) the intermittently 


to earth at the code-drum contacts 


ly afterwards 
circuit is put 
The 
full current will then flow down each leg 
of the circuit, dropping both its annun- 
ciator-flaps, through the alarm relay to 


the main battery. This battery is split 
in the middle, where both circuits con- 
verge and go to earth 
through the code-re- 
ceiver and earth-indi- 

cator. 
With the first full 
current, both annun- 
% ciator flaps drop and 
™ alter certain connec- 


tions on their respec- 


tive circuit-changers. 

No more current can 

now come in from B 

leg, as this line is 
switched on to A cir- 
cuit-changer, which 
latter has now termi- 
as nated B's line connec- 
tion there. The re- 
mainder of the inter- 
mittent code-signal and 

code can therefore only 





| come into the station 


on leg A of the cir- 
cuit, whence it now 
goes direct to the 
| alarm-relay, A bat- 
; tery, through the re- 


corder and earth-indi- 
cator as before, and 
then to earth. 

The intermittent and 
the 
re 


code signal of 


point operated a 
thus rung out on the 
alarm-bell by the clos- 
ing of the alarm-relay 
contact, in synchro- 


nism with the earthing of the line by the 


code-drum in the street. 
As may be seen from the diagrams of 
connections, the whole main battery is 


used for operating the alarm-bell when 
this relay-contact is closed, but only A 
half of the battery is used for operating 
the This latter instrument 
places on record signal 
and the starting of its clockwork is utiliz- 
ed to break the fault-indicating circuit 
directly a signalling current is received; 
otherwise the alarm-bell would be ringing 
continuously as for a fault. Indeed, this 
is what actually happens when the com- 
plete alarm-signal has been received and 
recorded. When the recorder stops, the 
bell rings continuously until the fault in- 


recorder. 


every received, 
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dicator has been replaced. As the elec- 
tromagnet of this is short-circuited until 
the annunciator-flaps are also replaced, 
the first mentioned operation is not pos- 
sible until the second has been performed. 
(c) Two or More Points on One Cir- 
cuit Operated at or About the Same Time. 
when an 


\s previously explained, 


alarm-point is operated, its signal can 
only come in on A leg of the circuit, or 
rather this is so when the circuit is in 
proper or normal working order. All 
alarm-points farther away down the line 


from the station are cut off from the sta- 
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operated nearer to the station on the line 
than the one first started. 

It will be noticed from Fig. 12 that the 
alarm-point held up is connnected to the 
station every time that the code contact- 
drum of the nearer alarm-point connects 
its two contact-fingers together. Each 
time this occurs, however, the contact- 
fingers are simultaneously earthed, so 
that all the current from the station bat- 
tery flows to earth at the nearer alarm- 
point, the held-up point being short-cir- 
cuited and receiving no current. Thus 


any number of points operated on a cir- 
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stations. This is accomplished by means 
of the circuit-changers and repeating con- 
tacts on the alarm-relay. The former se- 
lect the circuits which are to send their 
signals on to the other station or stations, 
and the latter makes and breaks this re- 
peating circuit in synchronism with the 
original alarm-signal. By judicious ar- 
rangement of the various alarm-points in 
a large town, all points which have to 
call out another station besides the one 
they first ring into, may be connected to 
one circuit. Thus there is no necessity 
with this system for any stations to re- 
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Ring into Central Station. 


tion by the extension-circuit breaking 
the alarm-point operated. If 
farther 


away is operated while the first is send- 


drum of 
therefore another alarm-point 
ing in its signal, no current can reach it; 
and until it is again connected to the 
station battery by the nearer alarm-point 
‘inishing, it is held up by its electromagnet 
as explained in the open-circuit system. 

This previous description will also ex- 
plain what occurs when an alarm-point is 


cuit will automatically ring out and 


record themselves at the station one 
after the other. 

(d) Two or More Points on Different 
Circuits Operated at or About the Same 


Time. 





Practically the same explanation 
applies as that given for the open-circuit 
system. 

(e) Repeating—Provision is made for 
repeating any or all of the signals re- 
ceived at a station to one or more other 


ceive an alarm-call or an automatically 
repeated call unless that station has to 
turn out to it. By this method, on the 
first strokes of the warning intermittent 
signal being received, the men can be 
assembled, and by the time the code sig- 
nal has rung they are nearly ready to be 
off to the fire. 
Faults. 

(f) An Earth Developing or Extrane- 

ous Current on Line.—The same explana- 
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tion for the Knight open-circuit 
system applies so far as the results of an 
earth The temporary 
remedy, however, is different with this 
closed-circuit The earth-switch 
is put to the fault position. This does 
three things: (1) it mechanically puts the 
B fault-indicator to show “earth;” (2) 
the short-circuit is taken off this indica- 
tor, the high resistance of its electromag- 
into circuit, and as it forms 


given 
are concerned. 


system. 


net is put 
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however, the line is momentarily broken 
and either A or B fault indicator is de- 
energized for a short period, thus allow- 
ing it to short-circuit itself and cut out 
its resistance. Which of the two fault 
indicators is thus de-energized depends 
upon the alarm-point operated, and the 
locality of the earth. Obviously that in- 
dicator will remain unaffected which has 
nothing to break its circuit between itself 
and the earth-fault. Under these condi- 
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(g) A Line Broken and Not Earth- 
ing.—In this case A fault indicator drops 
away, giving a visual indication “broken 
circuit,” and ringing a bell. It also cuts 
out the high resistance of its electromag- 
net. The A fault switch is put over, thus 
stopping the bell. Any alarm-point now 
being operated will come in on that leg 
of the circuit which has not the break 
between the point operated and the sta- 
tion. 
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the 
position 


metallic circuit, 
held in 


current it 


the closed 


will be 


part of 

indicator this 
may be 
(3) 
on, 


irrespective of 
receiving due to the faulty earth; 
the circuit is switched 
The circuit has a resistance of at 
least 2,000 ohms between either side of 
the battery and the earth fault, and even 
a dead ground will not pass sufficient cur- 
rent to operate the annunciator flaps or 
alarm. Directly an alarm is operated, 


any 


fault-alarm 
now 


y 
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Fig. 15.—Connections of Station Apparatus. 


tions the signal will therefore come in on 
that leg of the circuit which has the op- 
erated alarm between the station and the 
earth-fault. The alarm-point having been 
operated, the earth-fault is cut off from 
this leg by the extension-line contact- 
drum; and the high resistance at the sta- 
tion on this leg having been cut out, the 
subsequent intermittent earthing of the 
contact-fingers on the code-drum will 
send the signal through to the station. 
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SUB- STATION 
Lines 


(h) A Line Broken and Earthed.— 
If a line breaks and both of the broken 
ends become earthed, the result is of 
course the same as when a line is earthed 
without breaking. If, however, when the 
line breaks, only one of the broken ends 
becomes earthed, two cases arise: (1) leg 
A earthed; and (2) leg B earthed. 

(1) A certain period of time, even if 
extremely short, must elapse after the 
break and before the broken end be- 
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comes earthed. Directly there is a break, 
the fault-indicator on leg A_ will fall 
away, indicating “line broken,” closing 
the alarm-circuit and giving a continuous 
ring. The subsequent earthing of this 
leg will have no further effect. 

(2) The A side will act as described 
in (1), but B side will also close the bell- 
circuit through the alarm relay-contact. 

The temporary remedy for (1) is to 
change A switch over. This disconencts 
the alarm-bell from that fault-circuit, and 
any alarm that side of the break will 
come in on A side, whilst any alarm on 
the unearthed side B will come in on the 
B side. 

When (2) occurs, the changing over of 
A switch will not stop the bell ringing. 
The other fault-switch, therefore, being 
put over, the effect is as described in 
(f). The system is now again in work- 
ing order, and will receive any calls, and 
the faults can be renredied as soon as 
convenient. 

(1) Two Legs of a Circuit in Contact. 
—The method of joining up the boxes in 
all closed-circuit systems, viz., by loop- 
lines, generally obviates the necessity of 
running the out or A line on the same 
route as the in or B line, so that unless 
the two lines do run close to each other 
there is no chance of them making con- 
tact. 

With the system now being described, 
however, even if the two lines on a cir- 
cuit become short-circuited, any point op- 
erated on that circuit under these condi- 
tions will ring into the station—provided, 
of course, that -the lines are otherwise in 
order. But as any other fault will pro- 
claim itself, it is practically impossible 
for any of the alarm-points or lines to 
be in such a condition that they are not 
capable of sending an alarm in when a 
point is operated, without the station 
knowing of the fact and taking steps ac- 
cordingly. 

(j) Telephonic Communication. — This 
is provided in a very simple manner, sim- 
ilar to that in the open-circuit system. 
The receiver being taken off the hook, or 
the hand set plugged into the fire-alarm 
jack, the loop is earthed and the bell 


rings at the station. A speaking-key is 


provided for each circuit at the station. 
The automatic telephone switch at the 
station breaks the fault alarm-circuit. 
actinides 
Among the Contractors. 

Vivian & Wiesinger, electrical con- 
tractors of Monroe, Mich., have the 
contract for all electrical equipment, 


including fixtures on the new Reapers 
Theater Building, in Monroe, and also 


the contract for wiring and fixtures for 


the Trinity Lutheran Church. Both 
jobs are conduit construction through- 
M. F. Crankshaw and W. R. Wait 


have recently established an electrical 
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contracting business at 509 Buckham 
Street, Flint, Mich. The firm name is 
Crankshaw & Wait. Both the gentle- 
men mentioned have lived in Flint for 
many years and their extensive ac- 
quaintance here, coupled with their 
long practical experience in the elec- 
trical business, should insure for them 
a large measure of success. 


_—s 
_>-s 


William Farr. 

The Piedmont Electric Company, of 
Asheville, N. C., is one of the best known 
electrical contracting and electrical sup- 
ply houses in the section of the South 
where its headquarters are. Its presi- 
dent and manager is William Farr, the 
man whose photograph appears below. 
Mr. Farr went down to Asheville from 
Brooklyn, N. Y., the city of his birth, 
some 18 years ago. Prior to that time 
he had worked in Philadelphia for the 
firm now so well known as Queen & 
Company, and for H. E. and C. E. 
Baxter, then manufacturing 





a concern 





William Farr, President and Manager of 
Piedmont Electric Company. 


electrical goods in Brooklyn, and as an 
electrical mechanic in the Brooklyn navy 
yard. While working at his trade in 
3rooklyn he utilized his spare time at- 
tending school at Pratt Institute, and 
thus acquired a substantial grounding in 
the theoretical side of the science of elec- 
tricity. 
Having taken up the electrical contract- 
business after arrival at 
and having been engaged in 
it continuously ever since, Mr. Farr is 
one of the oldest contractors in the 
South. At the business 
alone; then he was a member of the firm 
of McKay & Farr; eleven years ago the 
Piedmont Electric Company was or- 
ganized and he became its president and 
manager. This firm has put in some of 
the most important electrical installations 
Carolinas the neighboring 
states. The carries a 
jobbing house line of electrical supplies, 
branch of its activities it 
for 


soon his 


ing 


Asheville 


first he was in 


in the and 


company regular 
with this 
covers a territory having Asheville 


and 
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its center and a radius of about 250 
miles around. 

Mr. Farr is a splendid type of the 
modern successful business man, as well 
as being an electrician of such thorough 
training. Besides the position mentioned 
above, he is president of the Black Moun- 
tain Telephone Corporation and of the 
Tri-County Public Service Company. 
Those who have had dealings with him 
give him a reputation for promptness and 
reliability that is most enviable; the 
business he has built up is itself con- 
vincing evidence that his friends’ estim- 
ate of him is a correct one. He is 
known, moreover, as a salesman of un- 
usual ability. Other salesmen who travel 
his territory say that he can secure an 
order for electrical material and equip- 
ment where everybody else has tried 
hard and failed. 

Mr. Farr is a member of the Knights 
of Pythias, of the D. O. K. K. and of 
the Travelers’ Protective Association. 
He impresses one as a man who makes 
friends readily, and keeps them. He is 
38 years old. 


pow 
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Special Rules in Force in Detroit. 

In the city of Detroit, Mich., where 
Ben W. Clark is the chief electrical in- 
spector for the city, the rules of the Pub- 
lic Lighting Commission specify that 
there shall be but one service for each 
building and that this must enter the 
rear of the buidling, on the side facing 
the alley. Terrace buildings must have 
but one service contract, and sections 
must be connected with conduit on the 
outside of the building. Combination 
buildings for stores and flats or business 
and factory must be connected as is re- 
quired in the case of the terrace build- 
unless the construction of the build- 


ing, 
ing necessitates more than one service 
contact. 

The main cutout, switch and meter 


loop must be located within seven feet 
of the floor. They must be placed in 
the cellar or basement if this runs to 
the rear of the building and is readily 
accessible. The installation may be in 
a weatherproof cabinet on a rear porch 
if there is no basement or other suitable 


place inside the building. Meters must 
not be installed nearer than within 10 
feet of motors or generators, the rules 
say. 


—~>-->— 


Contractors Licensed in Asheville. 
In Asheville, N. C., 


some 25,000 people, electrical contractors 


which is a city of 


are required to pay a license fee of $25 
per year. The charges for municipal in- 
spection of wiring is intended to be only 
sufficient to cover the actual cost of in- 
spection. C. M. Warren, a popular young 
electrical worker, has lately been appoint- 
ed city electrician and will have charge 
of all inspection of wiring. 
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Dollar Wiring Kinks. 
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Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 
clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A dol- 
lar will be sent to the contributor 
upon publication. 




















Tool for Cutting Outlets in Plastered 
Ceilings. 

\ | that is 

outlets in 


very useful for cutting 


] 


plastered ceilings in finished 


houses may be made 


from an ordinary 
The the 
teeth cut in it all 


ceiling-outlet plate. edge of 


uld have 


plate 
the 


saw 


Then two slots 


of the 


are 
plate on dia- 
the 


sides o 


center, 
ually be made by 


holes al- 


| 
the 


cut- 


metal between 


ttom and are for 





J 


and Sectional Views of Com- 
plete Tool. 


1.—7lan 


vith which the handle of the 
The 


taking a piece of iron about an 


} 


ve attached handle is 
inch 
the 
and two quarter-inch holes to 


and a sixteenth of an 


ng a half-inch hole in 


bolts at 
the 


for the fixture-stud 


of the center, bending 


lown to form handles, and 


finally the 
the central half 


Whe I 


piece 1 two across 


inch hole 


undles have been bolted 


of the outlet plate they 


he adjusted so that the open- 


n will fit either a three- 


or a half-inch gas pipe at a 


eiling Where 
outlet is to be 


outlet. 
cut, a 
for tool can be made by plugging 

of half-inch metal sleeving with 
the pointed end of a 
this 
center of the out- 


m which 


and screwing 


projects, 


he lath at the 


the 
from 


tool described in 
plaster 


the 


of the 


foregoing prevents chips 


falling on the floor of room, and 
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eliminates the necessity of the usual pro- 
of the outlet 
with a ceiling plate and then taking a 


cedure marking around 
screwdriver and chipping out the plaster, 
which process is quite 
break the plaster 
J. B. Wathier. 


the pounding of 
likely to 
around the outlet. 


loosen or 


Cutting Flexible Tubing. 
I tind a great deal of trouble in cut- 
certain kinds of flexible tubing 
knife the knife 
sticky and hard to cut with. 
the 
This helps a great 


ting 
with my becoming 
This can 
knife in 


deal 


skinning 


be overcome by wetting 


water and 


saves much trouble in wires 


after the cutting. 
Milton H. McGuire 


Connections for Annunciators. 
Where 


from 


two annunciators are to be 
of 


op- 


erated the same set push-but- 


tons, I find the connections illustrated in 


Fig. 2 to be 


The 


the most satisfactory one. 


explanation. It 


needs no 


Pye 


diagram 


prunciator 








runcialor 








Fush 
Lultons 


i) 


Fig. 2.—Connections to Annunciators. 














will be noted that with this connection 


the 
the two annunciators, and that confusion 


current is divided properly between 


is thus avoided. 


Jake 


Hendricks. 


Installing Service Pipes. 

In the issue of July 12, a Wiring Kink 
by J. B. Wathier describes the author’s 
method of installing service pipes on the 
of from 
line 
this 
unable to 


outside walls buildings served 
an overhead 


Kink 


see 


I have read several times, 


and T am how he makes 
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his method of bending pipes work out. 
He must intend to use rigid con- 
duit, for he cannot pipes larger 
than three-fourths of an inch in diameter 
in the Moreover, to 
set a cabinet on a wall, as he describes, 


not 
bend 
way he describes. 
and put a piece of pipe into it through 
a hole in the wall and try to bend the 
pipe would usually mean that the cabinet 
would be pulled off the wall. Again, it 
would be impossible to make the bends 
the 
I have made installa- 


short enough where pipe came 


through the wall. 
tions of the kind he mentions, but I used 
a Type L condulet instead of a bend to 
into the basement. In 


carry the pipe 


this way I could get my conduit to fit 
close to the wall, and could make a good 
job. Jack Robinson. 
An Electric Alarm Clock. 


| was called upon not long ago 
that it 


to ar- 
would 


range on alarm clock so 
operate electric bells in rooms other than 
the clock lo- 
illustrates method of 
A small 


piece of copper was attached to the clock 


those in which itself was 


cated. the 


Fig. 3 


accomplishing the object desired. 


in such a position that the key for wind- 


ing the alarm would make contact with 


Time Wind. 


Copper Insulated J 
with Fibre from 


\ S~ Alarm Wind 


Rivet Holding Copper 
on fibre 











battery 


Al 
Fig. 3.—Clock with Connections Made. 


it as the key turned, the piece of copper 
being insulated from the metal casing of 
the clock with a piece of fiber. One side 
of the bell circuit was opened and the 
clock inserted by attaching one wire to 
the the 
Whenever 


other to the 


the 


metal casing and 


piece of copper alarm 
begins to ring, the backward turning of 
the bell cir- 


W onderly. 


the alarm-wind key closes 


cuit. Karl S. 
Installing Conduit on Terra Cotta 
Walls or Ceilings. 
working in buildings 
or ceilings terra 
somewhat of a job to drill holes small 


the 
cotta it is 


In where 


walls are 
enough to hold toggle bolts or expansion 
shields, as the terra cotta is apt to break 
off and leave the hole too large. To over- 
come this I took a small twist drill and 
pointed it up a little and used it with 
my bit and [I found that it did 
the work very well. 


brace, 


E. W. Dullea. 
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CALIFORNIA. 
The Railroad Commission of Cali- 
fornia has authorized the Pacific Gas & 
Electric Company to issue $5,000,000, 


face value of principal, of its general and 
gold matur- 
and to bear interest 
Of the issue 
betterments 


refunding mortgage bonds, 
ing January 1, 1942, 
per cent per annum. 
additions, 


at five 


$1,590,000 is for 


and extensions heretofore made, and $3,- 
$10,000 for additions, betterments and ex- 
tensions to be hereafter made. The 


company expects to make a total expendi- 
new compatinan work for the 
of $13,721,680 in 
departments. 


ture for 
connection 
The 
program of construc- 
tion for the 1913 South 
Yuba hydroelectric development, includ- 
the Lake Spaulding and Bear River 
854,354.08; installation of three 
Placer district, $2,267,- 
transmission lines 
Cordelia sub- 


1913 
its various 


year 
with 

rgest items in the 
year include 
ing 
work, $3, 
houses in 
tower 


power 
818.30; steel 
from Drum power house to 


station, $1,129,633.99. 


MASSACHUSETTS. 

The Massachusetts Gas and Electric 
Light Commissioners have ordered 
the reduction in the maximum net 
price of electricity sold by the Edison 
Electric Illuminating Company of 
Brockton from 15 cents to 12 cents 
per kilowatt-hour. The decision fol- 


lows a complaint of more than 20 con- 
sumers, on which public hearings were 
held by Board in Brockton. The 
new rate August 1. Hither- 
to the maximum 16.66 
per kilowatt-hour, per cent 
for prompt payment, making 
15 cents, which applied 
lighting and 
monthly 


the 
is effective 
rate cents 
with a 10 


was 


discount 
a net 
to residence and 
the first 30 
connected load. 
of such the price 
or with the discount, 9 cents net. 
store lighting the rate 
except on a three-year contract, 
per cent additional discount 
For factories the rate is 


price of 
office 
for hours’ 
the 


was 
use of In excess 


use gross was 10 
cents, 
For 

plied, 
when 10 


same ap- 


was allowed. 
the 
where 


same as for residences, except 
Edison power is used wholly, if 
customers their own 
lamps, they pay for lighting, with 30 
to 40 horsepower motors installed, 12 
kilowatt-hour; 40 to 50 horse- 
power installed, 11 cents, and over 50 
horsepower, 10 cents a kilowatt-hour, 
these rates being subject to 10 per cent 
within 10 days. There is a 


such purchase 


cents a 


discount 
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minimum charge of $1.00 a month per 
motor. 

There are other rates in 
which the base rates run from 5 to 20 
cents a kilowatt-hour and the discounts 
50 and 


various 


for prompt payment from 10 to 
10 per cent and dependent upon a va- 
riety of other conditions, such 
using of current exclusively for light 
and power with a minimum of $300 a 
month and for the current 
during the peak hours in the winter. 
flat rates of a fixed 
numbers 
and 


as the 


non-use of 


also 
month 

lights 
Power rates for mo- 


There are 
amount per 
and kinds of 


for fixed 
for restricted 
unrestricted use. 
tors up to 10 horsepower start with a 
15 cents and range 
to the 


base gross rate of 


from that to 5 cents, according 
size of motor and length of daily 
For larger motors there is a monthly 


charge based on the maximum demand, 


use. 


and a gross price of three cents a kil- 
owatt-hour for all electricity consumed, 
discounts high as 44 
according to the size of motor. 


with running as 
per cent, 

The maximum net price of 15 cents 
was in force since July 1, 1909, and be- 
that it cents. In April, 
the secondary of 9 cents 
the 


fore was 18 
1910, 
was wide 
reduction of the hours at the 
rate from 50 to 30 hours’ 
connected load per month. 


net rate 
given a application by 
primary 
use of the 
Most of the complainants were small 
and _ their 
arisen 


customers, griev- 
ances seem to have 
through misunderstanding and distrust 
of the company’s determination of their 
The company’s prac- 


lighting 
mainly 


connected load. 


tice was to determine the connected 
load by ascertaining the aggregate 


wattage of lamps installed. The main 
difficulty lay in the system of charging 
and the its application 
which caused customers to 
lieve that others using electricity under 
like were obtaining an ad- 
vantage themselves. This 
sulted from the fact that a customer’s 


method of 


some be- 


conditions 


over rée- 


rate depended not upon the amount 
used but upon the relation of that 
amount to the connected load. As the 
ratio of his consumption to his con- 
nected load increased, the average 
price per kilowatt-hour decreased; 
consequently, two customers having 


lamps of equivalent wattage installed, 


but used for a different number of 
hours in the same-month, were charged 
different prices. The same result fol- 


lowed where two customers used equal 
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amounts of electricity but had instal- 
lations of unequal wattage. 

The 
that 
the truth of the claim that, 


length of use of a 


Board in its decision sets forth 
it has admitted 
other con- 


in previous cases 


ditions being equal, 


given demand has an influence upon 
the company’s costs. It has recog- 
nized the importance and desirability 
»f increasing output without propor- 
tionately increasing investment in or- 
ler to decrease the average cost of 


3oard is con- 
the 


3ut the 
vinced that “a mere difference in 
used does not of itself consti- 


electricity sold. 


quantity 
{ute such a difference in price, that dif- 
‘erences in lamp installation are very 
actual differ- 
whatever 


anreliable indications of 
in demand, and that 
may be said the importance of 
he length of use of a given demand, 
unless variations in use are sufficiently 
marked, their influence upon 
slight, and as a foundation for 
ences in negligible. 
differences in 


ences 
as to 


cost is 
differ- 
In- 
made, 


price, probably 


deed, price, where 


seem to be based considerations of 


commercial expediency rather than a pur- 


upon 


pose to establish prices which shall charge 


each customer as much and no more 
than he should pay.” 

It appears that about 90 per cent of 
the company’s customers are interested 
More than 


electricity 


in the maximum net price. 
half of these do not use 
which, in view of their connected load, 
entitles them to the secondary 
Even the business and residence cus- 
tomers who become entitled to the sec- 
pay average 
cents, 


rate. 


rate appear to 
exceeding 11 and 12 


3ut certain customers who 


ondary 
prices re- 
spectively. 
enjoy special rates and long-time con- 
charged prices which aver- 


tracts are 
age lower. Many of the latter are not 
strictly dependent upon the Edison 


company for their electricity, while the 
former are. The Boaad holds that the 
company should serve their needs with- 
out discrimination and charge them no 
more than a reasonable rate. 


MINNESOTA. 

After investigating the Wisconsin 
method of regulating public utilities, the 
special legislative public utilities com- 
mittee of Minnesota appointed to study 
the subject and draw up a bill has ad- 
journed to August 18, when further 
hearings will be held. 

No been reached, but 


conclusion has 
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there is considerable opposition to giving 
the railroad commission any far-reach- 
ing regulate public utilities. 
the committee be- 
lieve that local control of utilities should 
surrendered to such an extent. 


powers to 
Several members of 
not be 
Several schemes for adjusting the 
basis of valuation of public utilities have 
been brought up by the members of the 
is to fix valuation for 
rate-making the actual 
physical value of the property, plus 15 
per cent as a reasonable addition for its 
a going concern. Another sys- 
tem, John R. Commons, 
the expert economist of the University 
of Wisconsin, is to make valuations and 
prescribe accounting systems, the cities to 
continue to regulate the public utilities 
with the aid of the expert service thus 


committee. One 


purposes” at 


value as 


suggested by 


placed at their disposal. 

The committee has invited the mayors 
of all Minnesota cities to appear before 
the committee or send representatives to 
the hearings this month to give informa- 
tion about public utilities. The commit- 
tee is paying much attention to judging 
the 
such a 


sentiment of the people in regard to 
commission. The committee is 
Senator J. H. Hackney, 
and Senators W. S. Dwinnell, 
Cokker, Ole O. Sageng, Frank 
Sullivan and H. 


composed of 
chairman, 
Julius A. 
E. Putman, 
W. Cheadle. 


George H. 


NEW YORK. 
Public 


First 


The 
the 
der directing all street-railroad corpora- 
the New York to pro- 
or the carrying of lighted 


Service Commission for 


District has adopted an or- 


tions in city of 


hibit smoking 


cigars, cigarettes and pipes on the cars 


or the platforms of cars operated by 


them, except the open cars having run- 


ning boards along the 


™ 7 
accessible 


sides and having 


seats directly from such run- 


I On such cars smoking will 


the 


ning boards. 
seats of 


back 


prohibits 


permitted on four rear 


including the seats on the 
order also 
lighted 


mn platforms, -station 


cigars, etc., 


yms, Waiting cars or 
panies are required to 
ons proper no- 


ractices re pro- 


1¢ $1 . 


800.000 


addition to 


$50,153 issued he 


proceeds 
be used to pay 
ynsolidated Gas 


the 


the C 


ney used on plant 
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and property of the Edison Company. 
The Astoria Light, Heat & Power Com- 
pany asks for permission to issue $5,- 
000,000 in first mortgage 5.5 per cent 
bonds and also $9,500,000 capital stock in 
addition to $500,000 capital stock already 
outstanding. The proceeds of the pro- 
posed stock and bonds are to be applied 
to the refunding of $14,125,000 in notes 
of the company held by the Consolidated 
Gas Company and for the retirement of 
$375,000 outstanding as mortgage bonds. 
The Commission will hold hearings on 
both applications on August 12. 


The Public Service Commission, Sec- 
ond District, has authorized the Federal 
Telephone & Telegraph Company to issue 
upon the security of its first mortgage 
dated March 24, 1909, its five per cent 
bonds maturing in 1959 to the par value 
of $500,000. This authorization is given 
provided that not more than $200,000 of 
such bonds shall be sold at one time, and 
no further sale shall be had until the 
from the first sale shall have 
been used for certain purposes so that 
not more than $50,000 shall remain un- 
expended; that such bonds shall not be 
sold for less than 83 1-3 per cent of their 
par value and accrued interest, to give 
net proceeds of $416,566.66; that no bond 
thus authorized which 
issued 


proceeds 


shall remain un- 
from the date of the 
order shall be sold without further per- 
mission from the Commission; that such 


one year 


bonds or the proceeds thereof shall be 
used solely to purchase and retire any 
of the following outstanding underlying 
bonds of the companies, which have been 
with the Telephone & 
Telegraph Company: Corning Telephone 
Company, $84,000; Frontier Telephone 
Company, $2,500,000; Hanover Telephone 
Company, $100,000; Inter-Ocean Tele- 
phone & Telegraph Company, $2,000,000; 
Ithaca Telephone $95,000 ; 
Livingston County Telephone Company, 
$110,000; Penn Yan Telephone Company, 
$50,000; Salamanca Telephone & Tele- 
Valley Tele- 
Company, Watkins Tele- 
Company, $25,000; Wellsville Tele- 
$40,000 : 


merged Federal 


Company, 


eraph Company, $39,000; 


phone $110,000: 
phone 
Ce ympany, VW vi ming 
County Telephone Company, $25,000. 
The C 
that these underlying bonds shall be pur- 
the 
which they can be obtained, and that for 


phone 


ommission’s order also provides 


chased at lowest market price for 


se of the said underlying bonds which 


cent interest the purchase 


ar six per 


rice shall in no case exceed 100 per cent 
als ) provided 
shall 


underlying 


their par value. It is 
if any of the bonds authorized 


be exchanged for 
1 


any of the 


nds outstanding, the cash equivalent 


received for the new bonds and paid for 
the old bonds is to be on the basis of the 
average price received for the new bonds 
in the open market during the period of 
months prior to the date of the ex- 
If none of the new bonds shall 


Six 


change. 
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have been sold before such exchange 
takes place, the cash equivalent shall be 
831-3 per cent of the par value of the 
new bonds. 

A complaint by Patrick McGovern & 
Company against the New York Edison 
Company was adjusted at an informal 
hearing on July 30, before Commissioner 
Milo R. Maltbie of the Public Service 
Commission for the First District. The 
complainants have the contract for the 
construction of Section 9 of the Lexing- 
ton Avenue Subway, and they maintain 
a yard at the foot of East Seventy-sixth 
Street, where cement is mixed. They 
claimed that they should have been given 
a lower rate for current supplied to this 
yard, under the schedule for the “aque- 
duct rate,” that prevails for current sup- 
plied for the work in subway excavations. 
The company contended that as the yard 
is a separate establishment, the aqueduct 
rate should not apply. 

John W. Lieb, Jr., vice-president of the 
Edison Company, admitted that the Brad- 
ley Contracting Company, which has four 
sections of the same subway, has the 
benefit of the lower rate for its yard on 
the river front, and said that this course 
was justified by the fact that there is a 
physical connection between the Bradley 
yard and the excavation, inasmuch as 
air is compressed at the yard and sent 
through a pipe to the subway. 

After hearing all the testimony, Com- 
missioner Maltbie said that he was in- 
clined to regard the precise point at issue 
as an open question, but he was of the 
opinion that the usage regarding all such 
yards should be uniform. It was evi- 
dent, too, that he did not regard the pres- 
ence of the pipe-line as making any es- 
sential difference, since the McGovern 
yard is maintained solely for purposes 
of subway construction. In any event, 
he said, the Bradleys would certainly be 
entitled to a hearing before having their 
rate raised. 

Mr. Lieb acquiesced in the last state- 
ment, saying it might make a difference 
to them of $5,000 a month. He 
added that it was very unlikely that the 
Edison Company would raise any rate, 
the com- 


some 


view of the attitude of 
practically announced that 


and in 
missioner, he 
the lower rate would be conceded to the 
He particu- 
whether Commission 


inquired 
the 
would insist on having the bill 


McGovern yard. 
larly as to 
refigured 
for more than a year past—a matter of 
importance, as other con- 
their bills 


considerable 
tractors may want refigured 
also. 

Mr. under- 
take to cross that bridge until he reached 
it, and as he was about to leave on his 
vacation, he that the Edison 
people confer with Mr. McGovern and 
his engineer, Julian N. Walton, of Wal- 
ton & Beer, and see if they could not 
adjust the matter themselves. 


Maltbie said he would not 


suggested 
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CODE EQUALITY AND SALES 
POSSIBILITIES. 


By William G. Campbell. 


Peculiar to that part of the elec- 
trical industry having to do with staple 
wiring materials is the cold fact that 
approved goods will do. Since the 
days of charlatanry in selling have 
gone by, only authentic points of su- 
periority are available to the salesman. 
Thus, manufacturers of competitive 
lines of approved commodities intro- 
duce elements of individuality into 
their products. The distinctive fea- 
tures may be a patented weather proof- 
ing, or merely a detail as comparative- 
ly unimportant as the package. 

While the salesman, by reason of 
wide experience and exact knowledge 
of the customer’s needs, can frequently 
offer invaluable suggestions to the 
house, the problem of getting a better 
than “code standard” product is essen- 
tially a factory one. The work of the 
salesman—and incidentally the adver- 
tising man—commences with recogni- 
of the selling points; this phase 
being equally important with proper 
presentation. How often have we over- 
heard the purchasing agent asked, 
“How are you fixed for pipe today?” 
much after the manner of an order 
taker saying to an east side delicates- 
sen dealer, “Let me send you a barrel 
of pickles.” Invariably the P. A.’s an- 
swer to the query will be, “What is the 
price of pipe today?” Almost uncon- 
sciously his mind settles itself on price, 
largely for the reason no other thought 


tion 


was suggested. By first projecting the 
points of superiority, the question of 
price becomes secondary, if indeed it 


all. The 


mind filled up with advantages exclu- 


enters into the matter at 


sive to one product naturally will not 
dwell much on a matter common to all 
products. 

the electrical industry is pre- 
eminently one tending toward the ad- 


Since 
vancement of civilization, we of course 
nd in it a superior grade of intelli- 
cence—ever on the lookout for im- 
provement. Consequently the attitude 
toward a possibly better new specialty 
or an improved old product is recep- 
This receptive attitude is by no 
means any particular 
branch of the industry, nor even to the 


tiv e. 
confined to 
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industry. Public preference for tungs- 
ten-lamp lighting over arc lighting and 
carbon-filament lamps is an example of 
this. As the public is more easily in- 
terested in what it sees, since this most 
directly affects it, just so will each 
branch of the trade be influenced by 
that which concerns it most. 

The contractor will listen more at- 
tentively to arguments about material 
which cuts down the installation cost. 
As he can obtain the inspection certi- 
ficate on a job when any kind of “ap- 
proved” material is used, it is obvious 
that the betterness of a product must 
be presented to him from the labor- 
saving angle. Any “better than code” 
material, be it wire, pipe, fittings, or 
whatsoever, can be so presented. While 
reducing the “job cost” is ever a pleas- 
ant topic, the contractor is indeed in- 
terested in his work after the installa- 
tion has been completed. First-class 
work brings repeat orders, and profit- 
able extras. Strictly code material 
will do an ordinary job, but it takes 
“better-than-code” material to put the 
finishing and lasting touch to:‘an ex- 
traordinary job. Contractors are alive 
to this, even though they see it second- 
ly, and dealers bear 
this out. 


their orders to 
first answer to a sales- 
man with article is, “Create a 
demand; we handle what is called for.” 


The jobber’s 
a new 


In general this is true, but on account 
of credit arrangements it frequently 
happens that the jobber can sell his 
trade any line he stock. The 
jobber being only secondarily interest- 
ed in “better-than-code” material, must 
first be made to appreciate that which 
No—price is 


has in 


is of primary interest. 
not the question—even though such a 
thought may have involuntarily crossed 
your mind. It is often such a small 
detail as the package that most inter- 
Convenience in han- 


required, 


the dealer. 


small 


ests 


dling, storage space 
less number of styles by reason of in- 
such as 


terchangeability, advantages 


these will be of first interest because 
they enable a supply house to more ex- 
peditiously handle their business and 
to give their customers better service. 
The author knows from personal ex- 
perience that on a common commodi- 
ty—standard drawn-steel outlet boxes 
—one of the largest electrical supply 
the East paid 10 cent 


houses in per 


ZZ, 


premium for goods packed “unit sys- 
tem” in cartons and cases. The old 
method of packing this class of goods 
was in barrels, both cumbersome and 
expensive for the dealer ta handle, but 
easy enough for the manufacturer, who 
shipped in larger quantities. This par- 
ticular jobbing house was of course 
very much interested in the secondary 
element, quality of material, it being 
progressive and recognizing fully the 
desirability of supplying its customers 
with what it believed to be the best. 
But the fact that the boxes in them- 
selves were “better than code,” did not 
make a sufficient reason for an added 
10 per cent, the labor and space-sav- 
ing package was necessary as a supple- 
ment. This illustration can be ac- 
cepted as a criterion, since the house 
referred to is of national importamce 
and has in its organization men recog- 
nized as being among the brightest in 
their field. 

Buying the “case goods” at an added 
10 per cent was the result of presen- 
tation. Merely asking “Want any out- 
let boxes today?” would have meant 
nothing, but “let me show you some- 
thing better—something that will en- 
able you to more economically and effi- 
ciently handle your outlet-box busi- 
ness”—spelled an added 120 per cent 
for the manufacturer and two tens in 
money saved for the jobber. 

The illustration used is applicable in 
general to any kind of material. The 
various commodities adapt themselves 
to radically different lines of develop- 
ment and presentation, but all are sub- 
ject to the rewards attendant upon im- 
provement. 

a 

The Frank H. Stewart Electric Com- 
pany, Philadelphia, Pa., is having a his- 
torical painting made of the first United 
States Mint 1792. 
This the 
authority of Congress, and was t 
United States Mint for a period of 40 


Building, erected in 


was first building erected by 


he sole 


It was razed in 1911 to make way 
the Frank H. 


years. 
for the 
Stewart 


new building of 


Electric Company. The paint- 
the first 
old 
pany’s new catalog, No. 17, is 
press, and, like all its former 
will be a standard reference of authority 
for the purchase or specification of de- 


reproduction ever 
The 


now on 


ing will be 


made of this building. com- 


catalogs, 


pendable electrical devices. 








Questions and Answers. 








All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 




















Questions. 

No. 142 \LLOWANCE FOR REDUCED 
MaximumM DEMAND IN SUMMER.—Recent- 
ly | read an article explaining a rate sys- 
tem used by a British central station in 
which the number of hours charged for 
it the primary rate was less in summer 
than in winter, so as to compensate for 
the reduced maximum demand and de- 


creased lighting load in summer and to 
use of electricity for cook- 


encourage the 


ing. Is this system in use anywhere in 
this untr IF. D., Racine, Wis. 

N nts) PREVENTION OF CoRONA Loss 

In steadily increasing the voltage of 
long-distanee transmission lines, what 
precautions are taken to prevent or mini- 
mize the loss from corona?—E. T. H., 
Phenix. A 

No 57.—FORMING STORAGE-BATTERY 
PLATEs.—In_ electrochemically forming 
storage-battery plates direct from the 
lead what acid is the best to use? Has 
the us f nitric acid for this purpose 
been so perfected as to make its em- 
ployment safe? Is reversal of the plates 
after first forming them always neces- 
sary Fk. B. E., Chicago, Il, 

No. 158.—NEGATIVE Booster.—What is 
meat negative booster for an elec- 
tric str railway? Does it lower the 
voltage when the load is light?—T. N. 
W., South Bend, Ind. 

No. 159.—Exectric VEHICLE ForRMULAS 

Have any formulas been developed for 


determining the size of motor (horsepow- 
er rating) required for an electric vehicle, 


also the size of lead storage battery (am- 
pere-hour capacity), when the approxi- 
mate dead weight and live load of the ve- 
hicle, the maximum running speed and 
street grade are known and the car is to 
be used in a city with well paved streets? 

C. H., Albany, N. 

Answers. 

No. 151.—Coprer Wire Bast.—Will 

some one kindly explain how the base on 


wire is calculated from standard 
spot or electrolytic copper quotations? If 
the wire base is not calculated from these 
quotations, kindly explain how it is cal- 
culated.—R. L. L., Minneapolis, Minn. 


to the 


oppe! 





above when 


Replying 


question, 
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copper-wire prices are published by trade 
papers, the quotation given usually covers 
No. 8 B. & S. gauge hard-drawn wire. 
The price is based on wire-bar prices in- 
sofar as it must the 
cost of the original electrolytic copper, 


necessarily equal 
plus the cost of manufacture, plus the 
manufacturer’s profit, and these last two 
items are held fairly close in the various 
works by The 
price on other sizes of wire than No. 8 


competitive conditions. 
will vary according to the size (it costs 


more to draw fine wire than coarse), 
while with any size there may be certain 
extras, such as annealing, tinning, etc. 
The dependence of wire prices on wire- 
bar prices can be seen when the copper 
market is fluctuating widely, although it 
always appears to me that the advances 
are followed a little more closely than 
are the recessions in wire-bar prices. It 
that the 


wire, a 


is interesting to note cost of 


manufacture of copper purely 
which I 


ton, 


drawing process, 


$20 


mechanical 


have given as about per 


exceeds the cost of the highly complex 


seen 


electrochemical refining of the copper 
($10 to $12 per ton).—D. M. L., Eliza- 
beth, N. J. 

No. 153. — THERMOELECTRI( Couple 


\cTUATED BY SuN’s Rays.—Has any suc- 
cessful attempt ever been made to gen- 
erate electricity direct from the sun’s rays 
by focusing them upon a compound 
thermoelectric couple? What voltage can 
be generated in this manner?—J. T., 
Jacksonville, Fla. 

No successful attempt has been made 
to use the sun’s rays as a direct source 
mainly because of 


of electrical energy, 


the extremely low efficiency, not more 
than a fraction of one per cent of the 
heat available to warm one set of junc- 
tions being converted into electrical en- 
ergy. Just what to expect from such a 
source can be seen rather roughly by 


comparison with the gas-heated thermo- 
electric battery of Clamond, in which the 
elements were made of strips of german 
silver soldered to blocks of an alloy of 
The 


element of 


electromotive 
force of a this kind 
when the junction was at the room tem- 


antimony and zinc. 


single 


perature and the other one heated nearly 
to the melting point of the antimony-zinc 
0.04 volt. the 
stead of the gas flame we could get only 


alloy was Using sun in- 


an extremely low electromotive force. 
Such battery or generator would be ex- 
tremely costly and bulky to generate even 
a very low voltage and give a reasonable 


 B We Ill. 


years writer 


output Chicago, 

A few 
study of the possible heat value to be ob- 
the 


points on the surface of the globe and 


the made a 


ago 


tained from sun’s rays at various 
found that it was not practical to use this 
heat directly on account of the follow- 
ing facts: There is sufficiently intense 
heat at the equator only; this heat varies 
greatly at the 24 
it varies with the condition of the 


various periods of 


hours; 
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atmosphere and even at its greatest value 


is comparatively low in temperature. 
Without going into the exact facts, which 
would take some time to again work up, 
it is sufficient to say that at the tropics 
160 square feet of surface would be re- 
quired to collect sufficient heat to devel- 
op a horsepower; this would be devel- 
oped during the summer months from 9 
a. m. to 4 p. m. as maximum time and 
amount, the balance of the time shading 
to zero. A thermocouple outfit covering 
160 square feet would be very expensive 
and the interest charges would more than 
offset the cost of fuel—W. M. P., Seat- 
tle, Wash. 

No. 156—THEATER Wririnc.—In wiring 
for the lighting of the auditorium of a 
theater is it ever required to have all 
these lighting circuits controlled from 
both the electrician’s switchboard on the 
stage and from the box office, or does 
the box office control only the special 
emergency lights?—H. W., Springfield, 
Illinois. 

In wiring the auditorium of a theater 
it is never customary to control these 
lights from the box office or at any point 
except the stage switchboard. The reason 
for this is that it is necessary to operate 
the auditorium lights as well as the stage 
lights during a show. For instance dur- 
ing the performance of a comedy it is 
desirable to have more light in the audi- 
torium than during a tragedy or a spec- 
tacular performance or a drama. It is 
also frequently necessary to make a quick 
change and the stage and auditorium 
lights are all out for a few seconds and 


quick work is called for in operating the 


switches. Vaudeville theaters require 
more light in the auditorium during 
some acts than during others and no 
matter what class of show is being 


played all light cues are handled and the 
lights controlled at the stage switchboard 
on the prompt side of the stage, generally 
in the first entry. The one exception to 
the above is the light required by city 
ordinance or by the National Board of 
These 


con- 


Fire Underwriters in all exits. 
lights are usually required to be 
trolled in the front of the theater at some 
point where the switches are easily ac- 
cessible, yet so protected that same will 
not be tampered with by unauthorized 
persons, the box office being frequently 
selected, but not always, as a location for 
these switches. The stage electrician is 
not supposed under any circumstance to 
have control of these exit lights—C. T. 
P., San Francisco, Cal. 

In wiring for the lighting of the audi- 
torium of a theater, it is optional with 
owners or architects, whether or not to 
control all the general auditorium light- 
ing from both the stage and the box 
office. As a matter of fact, in large the- 
aters it is rarely, if ever, done and it 


certainly is not required by inspection 
bureaus. To do so would be very ex- 
pensive, would necessitate very compli- 
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cated wiring, and might result in some 
embarrassing situations if one or more 
switches in the box office were accident- 
ally closed during an act when the house 
should be dark. On the other hand (to 
quote from National Electrical Code, 
Rule 38-t) “Exit lights and all lights in 
halls, corridors, or any other part of the 
building used by the audience, except the 
eeneral auditorium lighting, must be fed 
independently of the stage lighting, and 
must be controlled only from the lobby 
or other convenient place in front of the 

All fuses must be enclosed in ap- 
proved cabinets.” The lighting thus re- 
quired for box-office control includes all 
lights which ate usually left burning dur- 
Local conditions and 


house. 


ing a performance. 
good judgment will indicate whether a 
few lights near the main exit, say under 
the balcony might not be wired on a spe- 
cial circuit from the service 
and controlled by three-point switches, 
one in box office and the other on the 
stage board.—H. A. C., Pittsburgh, Pa. 
+e 

Ozonators for Direct-Current Cir- 

cuits—A Correction. 

REVIEW AND WEsT- 
June 28, in connec- 


emergency 


In the ELEectricAL 


ERN ELECTRICIAN Of 
tion with the reply to a question relating 


to ozonators for direct-current circuits, 
was stated that the Supreme Court had 
that the amount of 
produced by the Alsop process was 
negligible and perfectly harmless. The 
the case are that the Western 
District of the United States Circuit 
Court of Appeals has reversed the decis- 


decided nitric acid 


facts in 


the lower court in the case of the 
United States Kansas Mill & 
Elevator Company on its instructions to 
the jury both on the questions of adulter- 
The case has 
been remanded trial and the 
United States Supreme Court has granted 
The case has 


ion of 
versus 


ation and of misbranding. 
for a new 
motion for a review. 
heen set down for hearing on October 14 


the 


next, immediately after the case hereto 


fore assixned for that date. 

— sop 
Hydroelectric Project in Tasmania. 
In the middle of the island of Tas- 


mania, at an altitude of 3,400 feet, there 
is a great natural storage reservoir for 


Lake. It has 


an area of 41 square miles and an out- 


water known as Great 


let through the River Shannon. 


\ company has been formed to de- 
velop the available water power and 
will divert the water from the Shan- 
non River so as to obtain an effective 
fall of 1,000 feet. The power house 
will be built for generating electricity 
and it is expected to develop 85,000 


horsepower at all seasons of the year. 
Hobart 
principal 


supplied to 
the 
towns of the island, and to the impor- 


the 


Current will be 


and Launceston, two 


tant mineral region along west 


coast. 
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INSULATED AND BARE COPPER 
AND ALUMINUM CABLES FOR 
THE TRANSMISSION OF ELEC- 
TRICAL ENERGY, WITH SPE- 
CIAL REFERENCE TO MINING 
WORK.’ 


By Burkewood Welbourn. 


While copper is a well understood and 
consistently reliable metal, and standard 
cables, fittings, etc., have been worked out 
for it, and the disposition undoubtedly is 
to leave well enough alone, there is no 
inherent electrical reason why insulated 
aluminum conductors should not be used 
for all purposes and at all working pres- 
sures. The writer believes that there will 
be little disagreement with his own con- 
clusion as regards the use of copper or 
aluminum, namely, that every case should 
be settled Usually, this 
will resolve itself into a question of a 


on its merits. 


strict comparison of the cost of the rival 


systems. The matter is worth close in- 


vestigation, as the transmission of the 
current may account for 50 per cent of 
the cost of the electrical equipment of 


a mine. 

The world’s annual production of cop- 
per is about 1,004,485 tons, and aluminum 
60,000 Aluminum 


approximately tons. 


has not made any serious impression on 


the use of copper for electrical work. 
Only about 15 per cent or, say, 10,000 
tons, of all the aluminum produced is 


so used, and it will be seen later that this 
is only equivalent to 20,000 tons of cop- 
It is known that further plants are 
which will 


per. 
now being constructed in- 
crease by 50 per cent the present output 
of aluminum within the next two or three 
and, improvements in manu- 
facturing methods are likely to 
the of reduction in 
the selling price should follow, and result 
for 
a corresponding 


years; as 
reduce 
cost production, a 
in a considerable increase in its use 


electrical work, unless 


reduction is made in the price of copper. 
The Froperties of Copper and Alumi- 
num Compared. ° 


Electrolytic copper-wire bars contain 


about 0.2 per cent of impurities. Alumi- 
num bars usually contain 0.5 to 0.7 per 
cent of impurities (chiefly silicon and 
iron), and these should never exceed 
0.71 per cent, at which figure the con- 
ductivity of hard-drawn aluminum is 60 
per cent when compared with the British 
standard for hard-drawn copper at 60 
Fahrenheit; with 0.5 per cent of im- 


purities the conductivity will be as high 
61.7 per cent. If the impurities do 
not exceed 0.75 per cent, as can invariably 
be arranged, then the writer is of opin- 


as 


ion that bare aluminum wires can be used 
in the United Kingdom in any situation 
in which copper wires can be employed. 
1 Portion of a paper read before the In- 
stitution of Mining Engineers in London, 


Eng.., 5 


June 65. 
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It has been frequently stated that 
aluminum is quite unsuitable for use on 
overhead lines on the coast, because of 
the salt spray. This, no doubt, is true 
if aluminum alloy is used; but if alumi- 
num of the purity previously mentioned 
is employed, no more corrosion will take 
place than with copper, as is shown by 
the present condition the aluminum 
cable, which has been in use on an over- 
Harbor, County 
Aluminum 


of 


line at Larne 
for about 10 years. 


head 
Antrim, 
will not withstand hydrochloric acid or 
alkaline solutions, but it is extremely un- 
likely that such chemicals would be found 
situation in which overhead 


in any an 


line should be used. For lines near coke- 
ovens, aluminum should always be used, 
the of sulphur- 
products, 


do so. It is well known 


as it resists action 


dioxide whereas copper. will 


that 
vulcanized 


not when 


cables insulated with 


bitumen or rubber, the outside layer of 


are 


the wires must be tinned to prevent the 
action on the wires of the sulphur em- 
When 


no 


ployed in the vulcanizing process. 
sustituted 
such precaution is needed, as it is not 


aluminum is for copper, 
acted on by sulphur. 

In Table I the electrical conductivity 
of copper and aluminum is compared: 
TABLE I.—COMPARISGN OF ELECTRIC- 


AL, CONDUCTIVITY OF COPPER 
AND ALUMINUM. 
Alumi- 
Copper. num. 
Conductivity for equal 
op tec, MT TT 1.00 0.60 
Section for equal 
ef ee 1.00 1.666 
Diameter for equal 
STE nde 6 tssondennns 1.00 1.29 
Weight for equal 
Cg ee 2.00 1.00 
Weight for equal bulk....... 3.30 1.00 


If equal sections of copper and alumi- 


num are tested under equal conditions, 
it will be found that an aluminum con- 
ductor will carry 60 per cent of the 
current that a copper conductor will 
carry with the ‘same loss of energy. 
Conversely, the cross-section of an 
aluminum conductor musi be 1.666 times 


that of a copper conductor if it is to 
carry the same current with equal drop 
of pressure. 
The co-efficient of linear expansion per 
degree Fahrenheit is 40 per cent greater 
than So far 
author is 


aluminum ‘er 
as the 


been a source of difficulty, but it is evi- 


for copper. 


aware, this has not 
dent that provision should be made for 
the of aluminum 
conductors, if they are to be worked up 
full 


insulated 


expansion insulated 


capacity, 


not 


current-carrying 
heat is 
uncovered 


to. their 
with cables, 

rapidly dissipated. With 
aluminum cables, however, the dissipation 


as, 


of heat is more rapid than with copper 


cables, as on account of their greater 
diameter the radiating surface is greater. 
The difference is sometimes as much as 
10 per cent. 

Annealed metals are employed for the 
conductors of insulated cables, and are 


not used under tensile stress, so that their 
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tensile strength is of no importance; the 
strength is, however, all important for 
overhead and hard-drawn con- 
ductors must always be used for them. 
The strength of hard-drawn copper and 
aluminum widely, and depends 
on whether the material is hot-rolled or 
cold-rolled. Hot-rolled copper gives 
sufficiently results for all pur- 
which are being considered, but 
aluminum for overhead lines should al- 
ways be cold-rolled, despite the greater 
expense. Cold-rolling, coupled with im- 
proved manufacturing processes in Eng- 
land, has increased the breaking strain 
of aluminum by 10 per cent over that 
obtained only three years ago. As this 
result has considerable bearing on the 
design of overhead lines, it is suggested 
that individual wires for such lines should 
be specified to comply after stranding, 
with the test given in Table II., without 
interfering with the electrical 
tivity already mentioned. 

TABLE IIl.—SUGGESTED TESTS FOR 


HARD-DRAWN ALUMINUM CON- 
DUCTORS. 


lines, 


varies 


good 
poses 


conduc- 


Test. 


Extension on a 
Wrapping 


Diameter 


Wire 


Tons per 
Sq. In. Per cent. 
11.00 3.00 
12.00 3.00 
13.00 
13.50 
14.00 
14.50 
14.75 


Inches 

2 Three 
round 
own 


times 
its 
di- 


0.192 
0.160 
0.128 
0.104 
0.080 
0.064 


and three 

times off. 
2.50 

It will be noticed that no suggestion 

is made in Table II as to what the limit 
of elasticity (yield-point) should be. For 
usually assumed to be 
the ultimate breaking 
strain, and, for copper, 75 per cent. 


aluminum it is 
70 per cent of 


On a large number of wires of diam- 


of 0.201, 0.142, and 0.135 inch, re- 

y, the average breaking load was 
ns per square inch, the limit of elas- 
10 tons per square inch, and the ex- 


mn 4.5 per cent after stranding. 
The Transmission of Electrical Energy. 
I electrical 


aluminum 


energy for 


ransmitting 


oppey and 


may 
mductors in the 
‘low ground 

braided conductors 


ym an overhead 


Insulated Cables. 
t] | time copper 
12 

ountry, 0 
ire work, and 

1 


ise in the United 


1 


~ept for electric- 
are 


cables 


circuits, 


insulated with im- 


bitumen, and they 


ameter on’ 
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are usually protected with wire armor 
and compounded tapes of jute. 

The armor is used for: 

(1) Mechanical protection and for re- 
lieving the strain on a cable when sus- 
pended or when a “fall” occurs. 

(2) Providing an earthed conductor 
to surround the cable for the preven- 
tion of shock in the event of a fault, 
by carrying any !eakage current directly 
back to the controlling switchboard, and 
insuring the immediate cutting off of 
supply from the faulty cable or appara- 
tus. 

(3) Assisting in preventing open spark- 
ing. In the case of paper-insulated 
cables, a lead sheath is frequently em- 
ployed below the armor to keep the 
paper dry, and it, also, materially assists 
in the prevention of open sparking, and 
is therefore to be preferred to a bitumen 
sheath. 

Some stress is laid the 
armor, because the diameter of aluminum 
cables is greater than that of the equiva- 
lent copper cables; hence the cost of pro- 
tecting an aluminum cable exceeds that of 
a copper. Compounded tapes or jute 
strings are used to protect the armor, 
etc., from corrosion, and should be im- 
pregnated in vacuo with a flexible water- 
proof compound before application to the 
cable. Investigation of cables protected 
with jute string shows that the jute opens 
at bends in the cable and allows the water 
of the mine, often corrosive, to have ac- 
cess to the armor. The writer is of opin- 
ion that compounded hessian tapes afford 
much more certain protection than jute 
string. Too much stress need not be 
laid onthe corrosive action of water, pro- 
vided that the best modern armored and 
taped cables are employed; but, undoubt- 
edly, fair samples of the mine waters 
should always be analyzed by an experi- 
enced chemist before a final decision is 
taken as to the cable to be installed. The 


on use of 


to be guarded 
are 


corrosive 
vulcanized-bitumen 


chief agents 


against in cables 
(1) caustic soda, due to the electrolysis 
the 
current; (2) 


of salt on occurrence of a leakage 
concrete 


due 


of direct lime in 


and mortar; and (3) alkaline waters, 
to calcium carbonate. 

With 
there are very few corrosive agents which 
lead. Those do so 
form a protective coating on lead, if 
not 


electr¢ sly sis. 
There 


regard to lead-sheathed cables, 


will attack which 
the 
subjected to external 
of corro- 


but 


have been a few cases 
ex- 
that 


emical 


sion of lead sheathing in mines, 


pert examination always reveals (1) 


the corrosion is the result of cl 


action and not -of 


aided by electrolysis, 
| 


that 
1 to direct-current 
that the lead has 
not been made continuous and connected 
to earth. 
the writer 
case of electrolytically corroded lead, and 


chemical action alone; (2) corro- 


sion is almost confine: 


circuits only; or (3) 


In two-phase and three-phase 


work, has never known a 
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if such corrosion occurs at all, it must 
be very rare. It can be said, with en- 
tire confidence, that corrosion of the lead 
sheathing due to electrolysis cannot occur 
on alternating or direct-current circuits 
if the Home Office requirements for the 
continuity and earthing of the lead and 
armor on cables are adhered to. 

The writer has no desire, on the 
present occasion, to reopen the con- 
troversy between the advocates of paper 
and bitumen insulation. He would only 
plead for the very highest standard of 
cable work in mines, whether copper or 
aluminum conductors are used, and in- 
dicate his personal prefergnce for paper- 
insulated lead-sheathed cables. It may 
be taken as a general rule that such 
cables amply repay all the care in manu- 
facture and installation that may be 
lavished on them. They will then form 
the most reliable part of the electrical in- 
stallation, just as they have proved to be 
in traction, power, and lighting under- 
takings. 

Cables with Aluminum Conductors. 

Seeing that aluminum cables have not 
been used in mines in this country, it is 
necessary to examine the evidence for 
them critically. Apart from several 
short lengths of aluminum cables, the 
most important cases in which they have 
been used in this country are as fol- 
lows, and it is within the author’s knowl- 
edge that they work quite satisfactorily. 

(1) The Manchester Corporation Elec- 
tricity Department has over 11,000 yards 
of single-core paper-insulated lead- 
sheathed cable in use, chiefly of 1.66 
square inch area, at varying pressures up 
to 600 volts as direct-current traction 
and lighting feeders. Some of the 
cable has been in use for nearly four 
years. 

(2) The Bolton Corporation Electricity 
Department has had 1,440 yards of single- 
core 1.66 square inch paper-insulated lead- 
sheathed cable in use as low and medium- 
pressure direct-current feeders for over 
three years. 

(3) The Metropolitan Electric Supply 
Company, Limited, London, use 
about 6,000 0.83 inch 
medium-pressure concentric triple 
lead-sheathed 


has in 
yards of square 
and 
concentric paper-insulated 
cable. 
Other 
the 
Company, 


aluminum cables in- 
London Electric 
Ealing Cor- 
W orks 


users of 
County of 
Limited, 


clude 
Supply 
poration, and the Stanton Iron 
Company, Limited. 

In Europe, chiefly in France, Germany 
been 
The 


a list of places in which 


and extensive use has 
1 


made of these cables in the streets. 


Switzerland, 


writer has seen 
are employed at 
from 240 to 60,000 
(single-phase). The City of Zurich 
alone has 238 miles, while the Paris Gen- 
Company has in use 
tramway feeder- 


over 800 miles of cable 


voltages varying 


eral Omnibus 


armored _ single-core 
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TABLE II].—COMPARISON OF PRICES OF MEDIUM-PRESSURE THREE-CORE 
COPPER AND ALUMINUM CABLES WITH PAPER INSULATION AND 
LEAD SHEATH. 


9 


(1) (3) 
Plain lead-sheathed. Single-wire armored. Double-wire armored. 


0.10 square 
inch 
three-core 
Copper. 
wire 


Equiv- 
alent 
Description. 
When aluminum 
bars are $107 per ton 
above the price of 
copper wire bars.... 





When aluminum bars 
are $49 per ton above 
copper bars 


and 
the 
ton.. 


When aluminum 
copper bars are 
same price per 


When aluminum bars 
are $49 per ton below 
copper bars 


cables involving the use of 300 tons of 
aluminum, and has on order cables 
amounting to a further 300 tons. There 
seems to be, therefore, sufficient evidence 
already in existence to justify the use of 
aluminum cables where there is a saving 
in cost. 

Comparison of Prices of Insulated 
Copper and Aluminum Cables—At the 
time of writing this paper (March, 1913) 
the market values prevailing have been 
used in working out the comparative 
prices of insulated cables as follows, 
Copper (electrolytic wire bars), per 

ton of 2,240 pounds 
\luminum (electrolytic wire bars), 

per ton of 2,2 

The price of copper stated above is 
about 


5 per cent higher than the average 
price for the last 15 years, during which 
period it has fluctuated between $262 and 
$592 per ton. On the other hand, alumi- 
num has fallen from about $970 per ton 
to the above figure. 

In order to make an effective com- 
parison between the prices of insulated 
with copper and of those 
aluminum conductors, it will be con- 


venient to consider fully some types and 


cables with 


sizes of cables which are commonly em- 
ployed in three-phase and direct-current 
work, 


For three-phase work at low and med- 


TABLE V.—COMPARISON OF PRICES OF 


0.10 square 


three-core 
Aluminum. 


0.10 square 
inch 

three-core 

Copper. 


Equiv- 
alent 
Aluminum. 


Equiv- 
alent 
Aluminum. 


inch 


Copper. 


1.00 





1.00 1.00 0.98 


ium pressures a 0.10-square-inch three- 
core paper-insulated lead-sheathed cable 
with copper conductors has been selected. 
The equivalent aluminum cable will, as 
has been seen, have a sectional area of 


TABLE IV.—COMPARISON 
COPPER AND 


OF PRICES 


ALUMINUM CABLES WITH PAPER 
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for in-bye use; while those under divi- 
sion (3) are for shaft or in-by use, and 
will, in all cases comply with require- 
ments of the Home Office. 

From Table III. it will be seen that the 
aluminum cable is the cheaper: 

(a) in plain lead-sheathed cables 
whenever aluminum wire bars are less 
than $107 per ton above the price of cop- 
per bars; (b) in single-wire armored 
cables whenever aluminum wire bars are 
less than $49 per ton above the price of 
copper bars; (c) in double-wire armored 
cables whenever aluminum wire bars are 
lower in price than copper bars. 

For direct-current work, at low and 
medium pressures, a similar comparison 
will be found in Table IV between a 
0.30-square-inch copper single-conductor 
paper-insulated lead-sheathed cable and 
the equivalent 0.50-square-inch aluminum 


SINGLE-CORE 
AND 


OF MEDIUM-PRESSURE 
INSULATION 


LEAD SHEATH. 


(1) 
Plain lead-sheathed. 
Description. 
inch 
Copper. 


inch Alum- 
inum. 

(a) When alum- 
inum-wire bars 
are $204 per ton 
above the price 

copper-wire 

bars 

When alum- 

inum bars are 
$107 per ton 
above copper 
bars 

(c) When 
inum bars 
$49 per 
above 
bars 

(d) When alum- 
inum and cop- 
per bars are the 
same price per 
ton 

(e) 


alum- 

are 
ton 
copper 


alum- 
inum bars are 
$49 per ton 
helow copper 


When 


0.825 


Sec 


0.166 square inch. The cables under com- 
parison are designed to comply with the 
Engineering Standards Committee’s speci- 
March, 1910. In Table III. 

divisions (2) are suitable 


of 
under 


fication 


those 


MEDIUM-PRESSURE SINGLE-CORE 


COPPER AND ALUMINUM CABLES WITH BITUMEN INSULATION. 


(1) 

; Braided only. 
Description. 
inch Alum- 

inum. 


inch 
Copper. 

(a) When alum- 
inum-wire bars 
are $204 per ton 
above the price 
of copper-wire 
bars 

(b>) When alum- 
inum bars are 
$107 per ton 
above copper 
bars 

(c) When 
inum bars are 
$49 per ton 
above copper 
bars 

(d) When alum- 
inum and cop- 
per bars are the 
same price per 
ton 

de) When alum- 
inum bars are 
$49 per ton 
below copper 


alum- 


0.90 


Single-wire armored. armored 
0.30 square 0.50 square 0.30 square 0.50 square 0.30 square 0.50 square 


(2) (3) 

Double-wire armored. 

inch Alum- 
inum., 


inch 
Copper. 


inch Alum- 
inum. 


inch 
Copper. 


0.955 


(2) 


(3) 
Single-wire armored. Double-wire armored. 


0.30 square 0.50 square 0.30 square 0.50 square 0.30 square 0.50 square 


inch Alum- 
inum. 


inch 
Copper. 


inch Alum- 
inum. 


inch 
Copper. 


0.983 


0.955 


0.930 


1.00 0.903 1.00 0.945 


cable, both being built to comply with the 
Home Office rules. 

Table V is similar to Table IV, and 
gives a comparison of the same conduc- 
tors but bitumen-insulated, etc., so as to 
comply with the Home Office rules. 

Attention should be particularly direct- 
ed to the comparative figures for un- 
armored cables in division (1) of Tables 
III, IV and V, because there are instal- 
lations where economies can be effected 
by using such aluminum cables on the 
surface works only, especially when the 
generating station or substation is situ- 
ated at any considerable distance from 
the shaft. It should be stated briefly, 
also that with larger sizes of unarmored 
direct-current cables, the saving is great- 
er than is shown in Tables IV and V, 
and that unarmored concentric and triple 
concentric aluminum cables for pres- 
sures up to 650 volts usually show a con- 
siderable saving over the equivalent cop- 
per cables. One such case came under 
notice this year, where a triple concen- 
tric aluminum cable showed a saving of 
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rABLE VI.—COMPARISON OF PRICES OF 3,000-VOLT THREE-CORB COPPER 
\ND ALUMINUM CABLES. 

(a) (b) 
0.20 square inch 0.333 square inch 
Copper. Aluminum. 
(1) Price ‘ , “ 1.00 (unity). 1.11 
(2) Net weight of length in pounds............... 14,400 16,100 
(3) Size of drum H6SOF De eeee Veceneestsaveeenenee 7 feet 8 inches 8 feet 2 inches 
in diameter by in diameter by 
3 feet 10 inches 3 feet 10 inches 
in width. in width. 
(4) Overall diameter , beuseia —— 2.79 inches. 3.07 inches, 
(5) Capacity in microfarads per mile at 60 de- 
grees Fahreinheit: one core to others and 
the sheath ..... 0.70 0.80 
® per cent over the corresponding cop- ing pressure between the conductors and 


the earth. This enables changes to be 


For 3,000-volt three-phase cables a sim- made in the design of cables which work 
ilar close investigation has not been at 2,000 volts and higher pressures, with 
made, but it is instructive to examine consequent saving in first cost. At 
the case of a 0.20-square-inch paper-in- 2,000 and 3,000 volts three-core cables 


sulated three-core 3,000-volt copper con- built for star working are cheaper than 


for delta about 0.5 
per cent on small cables of 0.025 square 


ductor lead-sheathed and double-wire cables working by 


j 


armored cable 470 yards long which was 








supplied to a colliery company, and to inch, and by about 1.5 per cent on cables 
compare it with the equivalent aluminum of 0.30 square inch. At 6,600 volts, the 
cable Table VI sets out the comparative corresponding savings would be 3.00 and 
prices and details of this cable and of 10.00 per cent approximately. 
the corresponding aluminum cable as at Comparison of Weights of Insulated 
March, 1913 Copper and Aluminum Cables.—Supple- 
TABLE VII 3,000-VOLT THREE-CORE DELTA CABLES 
c 0.10 square inch 0.167 square inch 0.20 square inch 0.333 square inch 
Se onal Area Copper Aluminum. Copper Aluminum. 
Class * ; < - < z * 2 
I’) 1.00 1.00 0.96 1.02 1.00 1.00 1.04 1.11 
\pproxi ite net 
veight pe 170 
i is n nun- 
edweight 5 95 55 111 81 144 86 161 
Plain lead-sheathed cable 
Lx le-wire armored and tape-protected cable 
This table clearly shows that the alum- menting the information already given 
nun ! le cannot compete in this case for 3,000-volt cables, Table VIII gives 
either price or in weight In the’ some comparative data for different 
ve example, if plain lead-sheathed ca- types of low and medium-pressure vul- 
bles had been permissible, the aluminum canized-bitumen  double-wire armored 
cable would have cost four per cent cables (both with copper and aluminum 
more than the copper cable. It is in- conductors) which can be accommodated 
structive also to compare the prices of on a cable-drum not exceeding 4.5 feet 
cables exactly similar to the foregoing, in diameter and 3 feet between the 
but with 0.10-square-inch copper and flanges. This information should be of 
0.167-square-inch aluminum conductors. assistance in planning out work below 
With a plain lead sheath, the aluminum ground. Similar figures would hold good 
cable would cost four per cent less than for paper-insulated lead-covered double- 
the copper cable, but with double-wire wire armored cables, which are usually 
armoring, the cost would be two per cent smaller in diameter than  vulcanized- 
more. These figures and the weights of bitumen-insulated cables, although some- 
the cables are set out in Table VII. what heavier. 
Frequently it is decided in three-phase Overhead Lines. 
mining work to earth the neutral point \s with cables, overhead lines should 
of the system, and so reduce the work- be constructed with the best available 
TABLE VIII COMPARATIVE DATA FOR DIFFERENT TYPES OF LOW AND 
MEDIUM-PRESSURE VULCANIZED-BITUMEN DOUBLE-WIRE ARMORED 
CABLES, WITH COPPER AND ALUMINUM CONDUCTORS RESPECTIVELY. 
Aluminum Con- 
Size of Drum. Copper Conductors. ductors of Equiv- 
alent Section. 
Approx- Approx- 
: ‘ imate imate 
Sectional Area > er Length gross Length gross 
of Cable = o weight of weight 
= Cable of Cable Cable on of Cable 
™ on Drum. on Drum, Drum, on Drum. 
Square inch Inches Inches Inches Yards Yards. Cwts. 
0.025 single . 20 42 36 570 512 23.5 
0.025 twin 24 2 36 227 187 19 
0.025 three core 24 4? 36 198 170 19 
0.050 single 20 42 36 490 438 24 
0.060 twin ......... 27 42 36 144 114 16.25 
0.050 three core 27 42 36 126 105 16.25 
0.100 single i £6 42 36 330 265 19.5 
0.100 twin <e 45 36 88 69 14.5 
0.100 three core 33 45 36 78 61 14.5 
0.250 single ........ 27 42 36 190 166 18.75 
0.250 twin 40 54 36 84 65 20.5 
0.250 three core 40 54 36 76 58 20 
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materials and workmanship throughout, 
and then they will prove to be very re- 
Usually they are con- 
insulated 
and the saving that may be effected fre- 


liable in practice. 
siderably cheaper than cables, 
quently is as much as 50 per cent. 

For overhead lines the copper or alum- 
isum employed must be hard-drawn, and 
it is customary to use a stranded conduc- 
tor, because its breaking-strain is great- 
er than for a solid conductor of equal 


cross-sectional area. It is also usual to 
employ the smallest practicable number 
of wires in a strand so that each wire 
may be made to take its proper share 
of the longitudinal stress; but it is not 
advisable to use any aluminum wire ex- 
ceeding 0.25 inch in diameter; and in 


conductors up to 0.25 square inch no in- 
0.169 


should exceed inch 
in diameter. Wherever it to 
protect either metal from corrosion, etc., 
servings of single, treble 
weather-proof compounded braid should 


dividual wire 


desired 


is 


duplex, or 


be provided. In these cases, the extra 
windage surface of the lines, their in- 
creased weight, and possible extra col- 
lection of snow, should be allowed for 
in designing the poles, ete. 

There are legitimate differences of 


opinion as to factors of safety for cop- 
The practice 
varies widely: North 
America, where both aluminum and cop- 
per overhead lines are extensively used, 


aluminum wires. 


fc Tr 


per and 


example, in 


the maximum stress employed for both 


copper and aluminum is 250 per cent 
greater than is called for in the British 


Board of Trade regulations. Making al- 
TABLE IX—COMPARISON OF COSTS OF 


COPPER AND ALUMINUM TRANS- 
MISSION LINES 





Alumi- 
Details. Copper. num. 
eer eT 7/0.136 12/0.134 
Ss 5 ee 200 200 
Summer sag, in feet..... .6 4.8 
Ground clearance, in feet 22 23 
Distance apart of wires, 
a eer. Te 3 + 
Height of pole above 
ground, in feet......... 9 32 
Depth of pole in ground, 
SS Perr ae 6 6 
Total length of pole (tak- 
ing standard size), in 
DOE. -veseenndeseeeesonase 36 ~ 4 
Number of poles per mile 27 27 
Diameter of single poles at 
5 feet from butt at 17 
pounds per square foot 
wind pressure and factor 
of safety of 8 for poles, 
3.5 for copper, and 4.5 
for aluminum, in inches 11.25 12.25 
The cost of materials and erection per 
mile of the above line with wires and 
brackets would be as follows: 
Alumi- 
Copper num, 
27 creosoted wooden poles with 
brackets and insulators.....$ 621 $ 710 
3 miles of conductors erected 
(copper, 6,330 pounds; alumi- 
num, 3,210 pounds).......... 1400 972 
Wate GOGRs isc cccccsvcdexces $2021 $1682 
This shows an approximate saving of 
16.5 per cent in favor of aluminum. 


lowance for the elasticity of the metals, 
experience shows that in most parts of 
the United Kingdom it sufficient to 
allow 17 pounds per square foot of wind 
pressure and a f of safety of 


1s 


factor 3.5 

















ie 
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for copper and 4.5 for aluminum at a 
temperature of 22 degrees Fahrenheit 
when metals are employed which are of 
the quality suggested in this paper. 

Comparison of Costs of Copper and 
fiuminum Lines.—The first cost of over- 
head transmission lines of stranded alum- 
inum conductors of 0.10 square inch sec- 
ional area and upwards, with spans up 

100 feet (the maximum usually em- 
loyed in the United Kingdom), is less 

an for lines of copper conductors. A 

mparison of the cost of a 6,600-volt 
hree-phase 25-cycle line to carry 1,000 
kilowatts for 10 miles under British con- 
litions, constructed of copper and alum- 
inum, is given in Table IX. 

Experience has shown in North Amer- 
ica that there is much less trouble with 
aluminum than with copper from ice and 
snow collecting on the conductors; and 

in the future it can be demonstrated 
that aluminum does not collect these as 
readily as copper does in this country, 
then modifications in pole design, etc., 
will follow, with a further saving in cost 
in favor of aluminum, Aluminum con- 
luctors, being very light and of larger 
liameter than copper, are blown up ver- 
tically as well as horizontally in strong 
gusts of wind, and they require to be 
mply spaced, which increases the cost. 
So far as the author knows, copper wires 
in this country are never blown in any 
ther direction than sideways. 

Jointing of Conductors. 

On Insulated Cables—The 
would offer this warning on the jointing 
f insulated aluminum cables. So far 
as his experience goes, there is not a 
single solder which is permanently satis- 
factory, and he cannot recommend either 


author 


cast-aluminum joints or autogenous weld- 
, owing to the effect of the heat on 
But he can confidently 


ng 
the insulation. 
recommend mechanical joints. 

On Overhead Lines.—Usually, in this 
country joints on copper and aluminum 
conductors on overhead lines are made 
at an insulator, so as not to be under 
stress. Copper joints can be easily made 
in various ways. Probably the best meth- 
od on overhead lines, or on insulated 


cables carrying any considerable current, 


is by means of flexible copper braid 


bound and soldered to the joint. 

There are various ways of jointing 
aluminum conductors on overhead lines, 
among which may be mentioned the fol- 
lowing: 

(1) Up to 0.25 square inch, welded 
joints can be made by making the ends 
butt inside a metal sleeve and _ heating 
them by means of a blow-lamp until the 
ends can be forced together by hand. 
After cooling, the metal sleeve is then 
removed. This type of joint must not be 
subjected to stress. It was used through- 
out on the Aldershot lines. and has 
proved entirely satisfactory, its conduc- 
tivity being higher per unit length than 
that of the hard-drawn conductors them- 
selves. It is also being used for some 
of the lines under construction for the 
War Office on Salisbury Plain. 

(2) Another way of jointing large 
conductors is by means of a straight- 
through clamp-joint. Such a joint can- 
not be used under stress, and it should 
be painted, immediately after fixing, with 
a high-class paint, in order to prevent 
oxidation of the strands inside the clamp. 

(3) A torsion sleeve-joint may be em- 
ployed for jointing conductors up to 
about 0.30 square inch, under strain. It 
has not been much used in this country, 
but it is commonly employed in the Unit- 
ted States and Canada, and is understood 
to be satisfactory. It should be painted. 

(4) A specially designed joint for use 
under stress was employed on Newton 
Chambers & Company’s 1.4-square-inch 
line. To prevent electrolytic action, the 
steel holding-bolts were stoved and en- 
ameled. It should be painted. 
Arguments Against Aluminum Conduc- 

tors. 

Two frequent arguments against the 
use of aluminum are (a) that aluminum 
has an uncertain scrap value; and (b) 
that there are considerable difficulties in 
jointing the metal satisfactorily. This 
latter point has already been dealt with. 
In regard to (a), at one time there was 
a difficulty in selling scrap aluminum, but 
now there is none. Clean, commercially 
pure aluminum scrap, as obtained from 
cables or from overhead lines, can read- 


TABLE X.—COMPARISON OF THE PHYSICAL, MECHANICAL, AND ELECTRICAL 
PROPERTIES OF ALUMINUM AND COPPER. 


Property. 


Aluminum. Copper. 


Electric conductivity (silver ee eee re 58.5 97.5 
Coefficient of linear expansion per degree Cent........ 0.0000245 0.0000167 
Coefficient of linear expansion per degree Fahr........ 0.0000136 0.0000093 
Specie SFAVity, CASE WBC. .ccccccscccccccccscccccsecs 2.706 8.78 
2.71 8.95 


Specific gravity, rolled or drawn........... 
Tensile strength in pounds per square inch—No. 4-No. 
r.G 


16 S. W. 








24,600 to 33,000 55,700 to 62,500 


Tensile strength in kilograms per square millimeter... 17 to 23 38 to 44 
Elastic limit (yield point) as per cent of tensile strength 70 75 
Modulus of elasticity, in pounds per square inch........ 9,800,000 16,000,000 
Modulus of elasticity, in kilograms per square millimeter 6,905 11,200 
Specific resistance in microhms per cubic cen- Soft 2.827 1.696 

timeter at 60 degrees Fahrenheit (15.5 Centigrade) 

OEE, 0:69:96 0066095665 bbN6egreetsgceseugasearsenséuenens 2.884 1.730 
Specific resistance, in microhms per cubic centi- Soft 2.667 1.600 

2.768 1.660 


meter at 0 degrees Centigrade (32 Fahrenheit).Hard 
Resistance of conductor 1,000 yards long 


by 1 Soft 0.04008 0.02404 
Hard 0.04089 0.02453 
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ily be sold at about 5 cents per pound 
below the market price of aluminum-wire 
bars, whereas the price of clean elec- 
trolytic copper scrap is about 1.3 cents 
per pound below the price of wire bars. 

The writer is aware of three cases in 
which aluminum conductors were erected 
in the United Kingdom during the past 
ten years, with unsatisfactory results, 
and has been at some pains to investi- 
gate them. He is of opinion that these 
failures were solely due to (a) inferior 
metal and insufficient knowledge of work- 
ing it at the time: these causes no long- 
er exist; (b) inexperience in erection. 
There is now, however, sufficient experi- 
ence to draw upon, so that there need 
be no fear of difficulties from this cause. 

Summary. 

(1) Up to the present, aluminum has 
not made any serious impression on the 
use of copper for electrical work in the 
United Kingdom, but it is coming in- 
creasingly into favor. 

(2) The initial difficulties in regard 
to the purity of aluminum, methods of 
working it, etc., have been overcome, and 
it can be safety used, as a conductor, on 
an equal footing with copper. 

(3) For mining work in the United 
Kingdom, at the present prices of copper 
and aluminum, insulated cables with cop- 
per conductors and for all pressures are 
the cheaper, while, for overhead lines, 
aluminum conductors are the cheaper. 

(4) Paper-insulated lead-sheathed ca- 
bles are cheaper than bitumen-insulated 
cables, whether the conductors be of cop- 
per or of aluminum. 

(5) Both copper and aluminum con- 
ductors can be efficiently jointed by well 
proved methods. 

—___~--»—__— 
Development of Iceland’s Water 


Power. 

The Nitrogen Products & Carbide 
Company, an English concern, has 
closed contracts for the purchase of 
Dettifalls, the largest waterfall in Ice- 
land situated about 35 miles from the 
seacoast in the River Tokulsa, which 
flows over northern Iceland for 100 
Arctic 


miles and empties into the 


Ocean. The company will erect large 
works and construct a railway from 
the coast to the falls. Fertilizer will 
be produced, and the plant will require 
some 400,000 horsepower. The water 
power available at the falls purchased 
is estimated at 410,000 horsepower, and 
much more can be obtained in the 
vicinity if needed. The falls were pur- 
chased from four Icelandic peasants. 
ssutniisnincceeidalalaiaicsdtiiene 

Government Radio Instructions. 
The Bureau of Navigation, Department 
of Commerce, has issued a new set of in- 





square inch in cross-section...............+-- 
Coefficient of increase of re- Per degree Centrigrade 0.0032 to 0.0040 0.0038 to 0.0043 
sistance with temperature Per degree Fahrenheit 0.0018 to 0.0022 0.0021 to 0.0024 


structions under the date of July 1, 1913, 
which supersedes all former editions of 


Weight per 1,000 yards by 1 square inch nominal sec- iE im : : . 

2 RR esesvesees Nosasseces bese 3,520 11,700 “Regulations Governing Radio Com- 
Weight per 100 feet by 1 square inch nominal section, ° : ” 
117.3 392 munication. 
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Transformer Capacity for Induc- 
tion-Motor Feeder Circuits. 
The 
load 


is to be placed on the various feeders of 


to the nature of the 
which 


question as 
inductive or non-inductive, 
a supply system determines to a large ex- 
capabilities which 
the design of the 
equipment. 


the regulating 
be provided in 


switchboard 


tent 
must 
generator and 
The same matter also comes up in select- 
ing the substation equipment, and affects 
the transformer capacity and connections. 
Thus, noninductive load, 
such 
tion of transformers may be within three 
per cent, with an inductive load the drop 
in potential and full 
load may increase to about five per cent. 
If the motor load is large and fluctuat- 


while with a 
as incandescent lamps, the regula- 


between no load 


ing and close regulation is important, it 
is desirable to use separate transformers 
for the motors. 
SINGLE-PHASE 
VOLTAGES. 
220-volt Motor. 


TABLE I TRANS- 


FORMER 
Voltage 110-volt Motor. 
of 
Circuit 
1100 


2200 


Primary. Sec’dy. 
1100 244 
2200 244 

For the operation of induction motors 

three 
three-phase 


Primary. Se 
1100 


1 
2200 1 


dy. 
99 
5 
three-phase single- 


from systems, 


transformers or one 
reccommended, although if de- 
sired two single-phase transformers may 
The the three-phase 
transformer greatly reduces the 
and makes the wiring very sim- 


phase 


unit are 


be used use of 


space 
required 


while the only advantage gained in 


ple ’ 


three single-phase transformers 


using 
rather than a three-phase transformer is 
that in the case of one transformer 
burning out, the othe: two may be used 
to operate the load. 
\s an approximate rule it may be said 


that tor 


motor at reduced 
larger motors the capacity 
of the kilowatts should 
equal the output of the motor in horse- 
CAPACITIES OF TRANS- 
FOR INDUCTION 
MOTORS. 


the 
transformers in 


TABLE HU 
FORMERS 


Transformer. 
1 Three- 
Phase 
Transfmrs 


Size of Kilowatts per 
Motor 2 Single- 3 Single- 
H. P. Phase Phase 

fransfmrs. Transfmrs 
ub ib 
1.5 1.0 
Ah) 

7% 40 

10 5.0 

15 1.5 

20 10.0 

30 15.0 

50 


10.0 
50.0 


100 
TABLE Iii 
THREE-PHASE 
AT 220 
Approx 
Full a we 
of Load 
Motor Current. 
50 


CURRENT TAKEN 

INDUCTION MO- 

TORS VOLTS. 

Approx. 
Full 


Current 
3.2 
6.0 7 75 

125 

185 

250 


a7 
310 


9.0 


power. Thus a 50-horsepower motor re- 
quires 50 kilowatts in transformers. Small 
motors should be supplied with a some- 


what larger transformer capacity, espe- 
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cially if (as is desirable) they are ex- 
pected to run most of the time near full 
load, or even at slight overload. Trans- 
formers of less capacity than those given 
in Table II should not be used even when 
a motor is to be run at only partial load. 
The current taken by motors of higher 
voltage will be proportionally less than 
The table gives 
which vary 


that given in Table ITI. 
average current 
slightly from the actual values. 

Up to 
squirrel-cage motors are started by sim- 


values may 


and including 5 horsepower 
ply closing the switch without any start- 
ing device. At starting, these motors re- 
quire from four to five times full-load 
current and give about 1.25 times full- 
load torque. Motors with self-contained 
rotor resistance (built in sizes of 10 
horsepower and over) require at start- 
ing about the same current for a given 
torque that would be required when run- 
As the resistance is cut out, the 
the will increase 
the proportion un- 


ning. 


torque and current 


practically in same 
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MECHANICAL CHARACTERIS- 
TICS OF LONG SPANS. 


By A. R. Zahorsky. 


In very long spans, such as are used 
for river crossings, in which high steel 
towers are employed to obtain an allow- 
able clearance of the transmission line 
above the water surface, it has been 
found advantageous to supplement the 
long spar. by a shorter one at either end 
known as the anchor span. As in sus- 
pension-bridge work, upon the high tow- 
ers the cable rests upon rollers, upon in- 
sulated saddles which give it freedom to 
move laterally, and then extends shore- 
ward to the anchor towers, which are 
built of sufficient strength to take the 
strain. We thus have three continuous 
spans of conductor in which the strain 
is nearly the same; the sag in one, how- 
ever, is more or less dependent upon that 
in both of the others. It is the object 
of this paper to present a method of de- 


—D, 


«U2 








Sz 


Ss 





Li\ 





Fig. 1.—General Arrangement of Spans. 


til a maximum of about two or three 
times full-load torque is reached.—From 
the General Electric Review. 
ne 
Electrons and Electric Current. 


metals is 


That an electric current in 


carried by electrons is claimed to be 
proved by O. W. Richardson, professor at 
Princeton University, by some experi- 
ments recently described in Science. 

The experiments were carried on with 
a filament of incandescent tungsten in an 
It is well known that 


off 


evacuated chamber. 
high give 


charged particles which have been desig- 


metals at temperatures 


thermions 
the 


nated as thermions. These 


carry a negative charge away from 
conductor and at high temperatures this 
loss of charge is sufficient to constitute 


The 


collected on a surrounding conductor and 


a measurable current. ions can be 


the amount of the discharge measured. 


In the experiments referred to the 


various possible means of accounting for 


this emission are considered and it is 


demonstrated that it cannot be due to the 
action, or 


evolution of to chemical 


to any process involving consumption of 


gas, 


the tungsten. It is, therefore, concluded 
that the the 
tungsten from outside points of the cir- 


electrons must flow into 
cuit, and this is considered an experi- 
mental proof of the electron theory of 


conduction. 


termining the sag in each of the three 
spans, also to what extent the cable 
moves laterally over the rollers upon the 
high towers as the sag increases 

The sag and tension of a conductor in 
a single long span may be determined 
with a fair degree of accuracy if its 
physical constants are known and if the 
fixed at both In a triple 


span as described above, however, it be- 


wire is ends. 
comes more difficult. 

Sag of Cable. 
following discussion a review 
made of the fundamental for- 
mulas for the calculation of and 
streSses of a conductor in a single span, 


In the 
will be 
sags 


and it will be shown how these may be 
made to apply to three continuous spans. 

The following symbols will be used: 

T = actual conductor in 
pounds. 

S = length of span in feet. 

Lt = length of wire at any given tem- 


tension in 


perature. 

L = total length of wire in the three 
spans unstressed. 

M = modulus of elasticity of conduc- 
tor. 

WV = weight of conductor lineal 
foot (includes wind pressure, ice, etc.). 

\ = elongation of L due to stress T. 

A = area of cross-section of conductor. 

D = sag in feet. 

The general formula for the length of 


per 
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the wire in a span, based upon the para- 
bolic equation and applicable only when 
the tension JT is very large compared 
with the weight of the wire, is. 
S + 8D?/3S 
The sag is given by 
D=—S*W/8 T 
Equation (2) does not take care of the 
fact that the wire elongates due to ten- 
10Nn. 
The elongation of a conductor under 
ress is 
TL/AE 
Let us consider three spans as shown 
Fig. 1, the wire being fixed at points 
and d, and allowed to move at b and c. 
The lengths of the wire in the spans 
re 
S: + 8D7/3 S; 
Ba Be eas beecexedecses (5) 
Se 4+ GE Baie ckcvenscssans (6) 
Or the total length of conductor un- 
tressed is 
L=Q [{ht+ lL. + 2+ 8/3 (D,7/S; 
D?2/S2 + D:/Ss)] 
vhere Q = (1—T/AE) 


e 


ve 


SO 


Fig. 2.—Movement of Cable Over Support for Given Sag. 


If the elongation of the conductor due 
o tension T is A, then 
| & is r — (S: a S: + Ss) + 8/3 (D?/S; 


where D,, D: and Ds have values greater 
than in equation (7) 
Since we are mainly interested in the 
long span, S:, from (2) we have, 
Fe CE hi wiwnvncsocnceeutecns (9) 
Let 
S:/S: = Ki and 
then 
dD, = K#D: and D; — K2D: iene ses 
Substituting (10) (11) (9) and 
(8) we have, 
L + WS#L/8AED: = S: (K, + Ki + 
1) + (8D7/3S:) (K.2 + Ki? + 1)..(12) 
therefore 
D3 (K2 + Ki + 1) + % Ss: [S2 (Kz + 
K, +1) —L] D: = 3WS#L/64AE. (13) 
This is the equation for the sag in the 
middle span. If there are n/2 spans on 
either side of the main one, the equation 
reduces to the general form 
DS (Ke® + Ka-*..K + Ki + 1) + 


S3/S2 = RK: eee ee eee 
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¥g S2 [S: Kn + Ka-1..Ki + 1) —L] D 
= 3WSL/64AE 

where L is the total length of the wire 
in all the spans unstressed. 

If « is the temperature coefficient of 
expansion of the conductor and f¢ is the 
range of temperature, then we may re- 
write equation (14) thus 
D (K.* + Kn.3..K2 + Kii + 1) + % 
S2 [S: (Ka + Kns..K2 +1) —L (1 + 
«xt)] D = 3WS#L (1 + «t)/64AE 

. (14a) 
Lateral Movement of the Con- 
ductor. 

Consider, again, three spans as shown 
in Fig. 1. As the total length of wire 
increases and hence the sag, the con- 
ductor tends to move at b and c in direc- 
tions indicated by the arrows f¢, and fe. 
The elongation may be due to an in- 
crease in temperature, or it may be caused 
by the increased weight of the conductor 
due to an accumulation of sleet and ice. 

In the following discussion we shall 
consider that the points a, b, c, and d, are 
at the same level. It has been shown by 


The 


oO ‘ 2 


that the movement of the 
conductor is inappreciably affected by 
small differences of level in a, b, c and d. 
Let L,’, L:', and L;* = length of the 
conductors in spans $:, S:, and Ss, respec- 
tively, before elongation. 
D,’, D2 and Ds sag in the three 


experiment 


8 (D,")*/3S, 
Eo. eee 
8 (D3')?/3Ss 


1 
1 


+ 
=S8:+ 
¢ = Se + 


Likewise after elongation, 


i” = 
Ee S: 

L;” a Ss 

(L.” + L.” 
L*) = AL= 


Si: + 8 (D,")?/3S; 


+ Ls”) — (Ly 
increase in length of wire 
(21) 
For practical purposes it is correct to 
assume 
Ba thigh ti Ss 2 Ses Se 
S: A L/(S; + S2 + S:) = increase in 
length of wire in span S, if wire were 
fixed at both ends. 
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L.” — L,’ = actual increase of wire 
length in span after equilibrium has been 
reached. 
th = S:AL/(S; + S: + S3) — (Li” — Li’) 

(22) 

Similarly 

te = SsAL/(S, + S2 + Ss) — (Ls” — Ls’) 


S:/S2 = Ki and So/S: = Ke...0.50.: (2 
Ds = K#D:, and D, = K; (25) 
Also let D.” = aD.’ where D2” is the 
greater sag in the middle span 
Substituting equations (15) and (20) 
and (24) and (25) in (21) and reducing 


(D:')?/3S: [K2 + Ki +1] (@ 


From equations (18) and (15) 
L,” — L, = 8K; (D)*/3S: [6 — 1] 
(28) 
Substituting (27) and (28) in (22) 
t, = 8 (D,")? (a? — 1)/3S: [Ki (K? + 
Ki + 1)/(K2 + Ki + 1) — K;*].. (29) 
If there be but two spans, then K, = 
0, and the equation becomes 


4 5 > 10 


Fig. 3.—Movement of Cable Over Support for Given Ratio of Spans. 


a= 8D." (a <a 1)/3S: [Ky (K; — 1)/ 


The curves shown in Fig. 2 and Fig. 3 
were obtained from equation (30). To 
show their application let us take the fol- 
lowing numerical example: 

Length of span S: = 1500 feet. 

Length of span S: = 450 feet. 

S:/S2 = 450/1500 = 0.3 

Assume under normal conditions, the 
sag in the long span is 6 per cent of the 
length of span, and due to a rise in tem- 
perature the sag increases to 8 per cent. 
From the curves for S: = 6 per cent, A, 
= 0.195, and for S: = 8 per cent, A: 
0.350. 

For a span S: = 100 feet. 

X = A. — A, = 0.155 feet. 

Hence for a span of 1,500 feet, the 
movement would be 

t; = 0,155 X15 = 2,325 feet. 

——— 

An underground telephone cable, cost- 
ing $1,500,000, is to be laid from London 
to Birmingham. 
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The New A. E. G. Searchlight. 


Che new electric searchlights made a 


well known Berlin works of oe 


the 


\llgemeine Elektricitats-Gesellschaft are 
to he unted among the most pow- 
erful to be as yet produced in Europe, 
in vam from one of them will carry 

ny miles These searchlights 


embody all the most recent ideas in the 


way of improvements, and among these 
is the optical part with the Jena glass 
concave mirrors, great skill being used 
in preparing the. mirrors so as to have 
1 correct surface such as is needed to 


beam from scattering and thus 


keep the 


to produce the needed carrying power 
great distances. 
\s regards the electric arc itself, this 
is produced between carbons of unus 


ually large diameter and is one of the 


most powerful yet obtained \n inter- 
esting point about the mechanism for 
the are regulation is that it is operat- 


ed by an electric motor through a cer- 
tain number of relays on an improved 
method, and in this way a remarkably 


is produced. An 


ment as to inspecting the arc consists 


steady arc improve- 


in the use of an optical device by which 
the reduced image of the are is pro- 
jected camera-wise upon a ground-glass 


screen and 1s seen 


through red glass, 





Fig. 2.—Distant Scene Illuminated by Searchlight. 


so that the working of the apparatus 


can be observed at all times. 
In the base of the searchlight are the 
motor devices for 


customary electric 


producing all the movements, such as 
rotation around the horizon and swing- 


ing upward and downward besides the 
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New Electrical and Mechanical 


Appliances 


operation of the elcipse shutter which 


covers the front of the projector; all 


of these movements are carried out 


when required, by distant control 


through electric cables 

















Fig. 1.—New A. E. G. Electric Searchlight. 


The manufacturing company has fur- 


nished some very striking views tak- 


en at night in order to show the pow- 
erful beam which the searchlights are 


able to produce Fig. 2 shows the ef- 


fect when the beam from the search- 
light is directed upon a hill at several 
miles’ distance from Berlin, and it will 
be seen that the beam lights up the 
objective very brilliantly; this 
gives a good idea of the tremendous 


point 


illuminating power of the concentrated 
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beam. Fig. 3 shows the effect produced 


»y a battery of searchlights assembled 


at the works and sending out beams 
n different directions. 
[sae 
The Rennerfelt Arc Furnace for 
Producing Electric Steel. 
At the Works 


in Sweden a new type of electric fur 


Hallstahammer Iron 


nace has been put into successful use 
It is known as the Rennerfelt furnace 
and is an improved modification of the 
Stassano are furnace. The furnace al; 
ready in use has a capacity of 440 
Two furnaces with a capacity 
another of 440 


built for the same 


pounds. 
of 2,200 pounds and 
pounds are being 
plant. The present furnace has a pow- 
er demand of 90 to 100 horsepower. 

It is a cylindrical furnace with hori- 
zontal axis about which it can be 
turned on rollers through a consider- 
able angle. The ends are flat and 
through the center of each, practically 
cylinder, 
the third electrode 
stationary, 


at the axis of the passes a 


horizontal electrode; 
is vertical and passing 
through the curved roof so that its 
arcing end is between the other: two 
electrode points. The two side elec- 


trodes can be adjusted in a vertical 


direction so that the arc, which is 





Fig. 3.—Aurora Effect Produced by Battery of Searchlights. 


freely burning, may be maintained 
closely above the surface of the charge. 
The electrodes 
prepared graphite. 

A striking feature of the furnace is 
that direct single phase or 
three phase may be used. The best 


are made of electrically 


current, 
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for the furnace be 
110. The 


refractory 


seems to 


furnace is lined with 


voltage 
100 to 


highly magnesite bricks 
an extraordinarily high 
It has 


been in service over seven weeks, oper- 


which permit 
temperature being maintained. 
about 12 hours per day; while 
not it kept 
warm by a power consumption of 15 to 


ating 


is going on is 


smelting 
35 per cent of the normal operating 
load. The electrodes are consumed at 


the rate of about 5.5 pounds per ton of 


finished steel. The energy consump- 
tion is about 590 kilowatt-hours per 
ton of steel; it is expected that this 
will be further reduced in the larger 


furnaces. 


><? 


A Compact Lineman’s Torch. 
Frank D. Booth, of Glendale, Cal., has 
invented a wire-joint soldering torch for 


which wonderful claims made, and 


are 











Compact Lineman’s Torch. 


which is shown in the accompanying il- 


lustration. This. torch is adapted par- 
ticularly for the use of linemen in solder- 
ing wire joints, although it is not re- 


stricted to that peculiar use but may be 

adapted to many uses and purposes. 
There at the present 

forms of torches 


are time in use 
for the work de- 
One form is the plain alcohol 
wick torch and the other is the familiar 
form of gasoline blow torch. Either of 


these forms are liable to be extinguished 


two 
scribed. 


by a high wind and are therefore un- 
trustworthy. In the gasoline 
the line- 
he must 
the heat 


addition, 


torch is difficult to start while 
man is at work on the pole, as 
descend to the ground, generate 
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for starting the torch and carry it up the 


This 


operation is inconvenient and dangerous 


pole with him while it is burning. 


and involves the expenditure of a large 
amount of time, if it is done each time a 
If it 
the torch is allowed to burn during inter- 


joint is soldered. is not done and 
vals between actuai use, a large amount 
of fuel is wasted. 

It is the prime object of the new torch 
to supply a device which will overcome 
these difficulties in a simple and efficient 
manner. The torch uses alcohol or other 
suitable fuel and provision is made for 
the the 


device 


the protection of flame from 
wind. The 
plishes this also concentrates the heat of 


of the 


same which accom- 
the flame on the desired 


wire and affords a means of supporting 


portion 


the whole device by the wire itself and 
obviating the necessity of supporting the 
torch by hand. Provision is also made 
for keeping the base of the torch at a 
comparatively low temperature so that 
the fue! reservoir shall not overheat. 
The torch consists of a reservoir base 
and a burner mounted on the base at its 


upper end, this burner comprising a tube 


extending upward from the base and 
having a wick in its interior extending 
down into the reservoir of the base. 


There is an inner tubular shield, detach- 
ably mounted on the base, extending up- 


wardly therefrom around and for the 
protection of the burner, this shield hav- 
ing a series of draft openingss at its 


he 


base, near the top of t reservoir base, 
and having apertures in its walls extend- 
from its edge downwardly, 
last 
and extending 

at There 
also an outer tubular shield mounted on 
the 


the outer shield having apertures extend- 


ing 


upper 


these named aperatures having up- 


wardly sidewardly ex- 


tensions their lower ends. is 


inner shield and movable thereon, 


downwardly from its upper edge. 
torch 


ing 
used this has 
entirely successful. It 
the of Mathias 
Chicago, The 
two 


Wherever proven 
manufactured 


& 


about 


is 
firm Klein Sons, 
Ill. 
tall, 
weighs about a pound. 

Electric House Pumps. 


operated 


by 


torch is ten 


inches inches in diameter and 





The 


rapidly growing in 


electrically pump is 


favor as a means for 


I 
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Fig. 1.—Electrically Driven House Pump. 


supplying water uncer pressure, where- 


ever electric current is available, and 
is particularly va‘uable in houses in 
rural communities where there are no 


water systems, and supplying soft wa- 
bath 


cisterns 


ter to rooms and laundries from 


the 
Up to within the last 
or lifts 


where water is hard or 


otherwise unfit. 


few years, water motors were 


largely used for this purpose; the form- 
er, however, have always been unsatis- 
factory because of low varying city wa- 
ter pressure and deterioration of the 
lift’s working parts through action of 
grit, alkali, sulphur, etc., usually found 
in the city water where they are used. 


The electric motor-driven pump is not 


affected by any of these conditions; its 
operation is reliable, it requires very 
little attention, it is noiseless and is 


adaptable to systems of all capacities 

Electric pumping equipments are al- 
so being used for general water sup- 
ply in offices and flats where the city 
pressure is not sufficient to supply the 
upper floors. 

Fig. 1 
type of house pump, made by the Day- 
ton Pump Manufacturing 


shows an extensively used 


Company, 














Fig. 2.—Group of Buildings Supplied by Electric Pump. 
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It is driven by a Westing- 
operated directly 
This particu- 


Dayton, 2 


house small motor 
lighting circuit 


of pump is used for supplying 


from the 
lar type 
tanks, the pressure be- 
The 


switch 


closed pressure 


regulated automatically. mo- 


ing 


tor started by an automatic 


1s 


which closes the pump-motor circuit 


when the pressure gets low and stops 


the pump when the pressure reaches a 


yredetermined value 


t 
I 
> 


hows a group of buildings 


upplied by a wa- 


the 


pressure 


such as one described, 


a typical place where a mo- 
adjunct. 
build- 


power plant and fur- 


iven pump Is a necessary 


pump is in a small 
the 


house, barn, greenhouses, 


of water. 
considered is that 
the fire risk 
an efficient 


re liable supply 
be 
} 


i as 


etc., wit i 
Another point to 
location this, 


ina suc 


rably reduced by 


water-supply system 
+e —- 
Substation Fuses for 66,000 Volts. 


Among the in 
high-tension devices, 


recent developments 
circuit-interrupting 
the taken high 
and its successful operation under severe 


chemical fuse has rank 


Replacing 66,000-Volt Chemical Fuse. 


rather remarkable. During 
the voltage 
extensively and 
conducted on all 
A recent 


conditions 1s 
the 


fuses have 


1 


past three lower 


used 


years 
bee n 
been 
33,000 


many tests have 
to volts. 


66,000-volt 


pressures up 


rou on sys- 


in the accompanying illus- 


development fi se 


tems is shown 


tration and the successful operation of 
this equipment is of great interest to cen- 
tral-station managers. 

This particular installation is used to 
three-phase substation taking 
66,000 volts and transforming 


The il- 


protect a 
current at 
to 


lower commercial potentials 


ELECTRICAL 


REVIEW AND WESTERN 
lustration shows one phase of a three- 
the method of 


fuses by means 


service and also 
handling the 
of insulated 
volt fuses have been blown under heavy 
feeder hav- 
behind it a generating capacity of 
kilovolt-amperes. The _ short-cir- 
» the generators and 


phase 
glass-tube 
tongs. Five-ampere, 66,000- 
short-circuit conditions on a 
ing 
27,000 
cuit occurred close t 
the fuse successfully cleared the line in 
a fraction of a second. 

This new protective 
factured by the Delta-Star Electric Com- 
pany, Chicago, which is now conducting 


device is manu- 


a series of investigations on all commer- 
cial potentials up to 110,000 volts. The 
cost of this circuit-interrupting device is 
than that of oil circuit-break- 


much less 


Unique Motor Drive 
this low investment 

feature in selling 
transmission 


ers or switches and 
important 
high-tension 


cost is an 


current from 
lines. 
sctiiimispilllialaiaaiciinass 
A Novel Overhead Motor Drive. 
The illustration the 
means which a difficult change of 
countershaft to individual 
without alteration 


herewith shows 
by 
drive, from 
effected 
position of machine or the re- 


motor, was 
in the 
quirement of additional floor space. A 
shop recently 


prominent _ railroad 


changed over from the overhead coun- 
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torm to 
motors for each 


use of 
individual One 
of these, a helve hammer, necessitated 
It was not con- 


the 
tool. 


tershaft of drive 


a drive from above. 
sidered desirable to attach the motor to 
the side wall nor to suspend it from 
the ceiling, neither could the hammer 
be conveniently removed from its pres- 
ent position without seriously impair- 
ing the efficiency of the blacksmith 
shop. The following problem resulted: 
to install a motor in position to 
through the 
pulley 


how 
give a downward drive 
idler fixed the 
without the use of countershafting or 


above driven 
the erection of a wall-bracket platform. 
The found to fol- 
lows: a frame of angle irons was firmly 


solution was be as 


for Helve Hammer. 


hammer on 
the 


the 
feet 


bolted to the base of 
either side; about two 
top of the hammer and ten feet from 
the floor a platform was laid across 
the angle-iron which admitted 
of the motor being placed over the 
tool out of the way, at the same time 
giving the drive desired. The shop is 
completely equipped with Diehl motors 
manufactured by the Diehl Manufac- 
turing Company, of Elizabeth, N. J., a 


from 


braces 


650-revolution-per minute, 220-volt, di- 
rect-current motor being used in this 
particular instance 
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Thompson High-Voltage Series 


Cutout Hanger. 

The developments in both metallic and 
carbon flame recent years 
have given a renewed impetus to series 
are street lighting, which, with the in- 
creased height of lamp suspension, has 
called for improved facilities for trim- 
ming the lamps. Two important require- 
ments must be met; one is’ to provide 
an absolute cutout to protect the trim- 
mer against the high voltage that may be 
the other is to make 
accessible for trimming with 
of labor. Various 
meeting each of these needs 
with 


arcs during 


on the line and 
the lamp 
least amount 


of 


the 
means 


have been devised and used more 





Fig. 1.—Cutout Hanger in Normal Operat- 
ing Position. 


Both of them have been 
combination cut- 


or less suc 
met in an ingenious 
out and hanger recently placed on the 
market by the Thompson Electric Com- 
pany, of Cleveland, O. 

The new device is suitable for any type 
center-span suspension. 
bracket 


of bracket 
Fig. 1 shows a 
equipped with the hanger, the latter be- 
ing in normal operating position. The 
hanger consists of two separable parts; 
the upper is fixed and contains a cord 
pulley and anchor for the fixed end of 
the cord, as the main part of 
the cutout mechanism and the terminals 
for the line circuit; the lower part can 
from engagement with 


or 


simple pole 


as well 


be lowered its 
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the upper and contains the lower pulley, 
the supporting and conducting catches 
and the terminals for the lamp circuit. 
Fig. 2 shows the casing of the upper 
part of the hanger partly broken away 


Fig. 2.—Partial Section of Hanger in Oper- 
ating Position. 


Fig. 3.—Section Showing Mechanism When 
Lamp is Ready for Lowering. 


Fig. 4.—Mechanism When Lowering Has 
Begun. 


so as to expose the mechanism, which is 
disclosed in its operating position. The 
catches, C and D, can be seen engaged 
by the ends of the contact bars A and B, 
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which are connected to the line terminals 
and serve both to support the lamp and 
to current to it. Two 
phosphor-bronze springs increase the 
natural pressure between A and B. Be- 
tween C and D is ample insulation since 
with the lamp 


conduct the 


these catches connect 
terminals, 

When the lamp is to be lowered, the 
cord is first pulled a little, thus raising 
the lamp and the part of the 
hanger till the condition shown in Fig. 3 
exists. The catches C and D have moved 
upward between the contact bars A and 
B, the latter being engaged by pawls 
E and F so as to separate them, thus re- 
leasing the catches and permitting them 


lower 





Fig. 5.—Lamp Being Lowered, 


to be lowered through the opening be- 


tween A and B. This is shown in Fig. 4. 
As soon as the catches have passed 
through, the bars A and B are pressed 
into wiping contact with each other, at 
the same time closing the line circuit and 
entirely separating the lamp therefrom. 
Fig. 5 shows the lamp being lowered, 
the two parts of the hanger being com- 
pletely separated electrically and also 
mechanically, except for the rope. 

The foregoing brief description, to- 
gether with the five illustrations, make 
self-evident what are the advantages of 
the new device. Foremost among these 
is the simplicity of the wiring that it per- 
mits; this is all on what may be termed 
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the straight-line plan, in which the un- 


sightly, dangerous and expensive slack 


loops are entirely eliminated. Moreover, 


the trimmer is completely protected from 


high-voltage line circuit because the 


the 
lamp is entirely isolated therefrom before 


The does not 


parts. 


it can be lowered, rope 
Two porcelain 
the 


rope 


pass near to live 
insulate 
the 


petticoats are provided to 


hanger [There is no strain on 
except whet lamp is being trimmed 


The cord 
that onl é t we 


rrangement is such 
ight of 


Thus it is 


the lamp 
evident 
trimming operation is 
facilitated and safeguarded, while 
the initial 


time the cost of 


luced and its appearance 


><> 
Portable Electric Lighting Outfit 
for Circus. 


hting today 


become al 
Chere 


illumi 


has 
versal its application 


a service in the entire 
being ex 
latest 


furnishes 


which it is not 


One of the 
electricity 
under the big 


vlern ircus, 


canvases 
veritable 
the move and must 


mpletels 


Open-tlame 


self-contained 
gasoline 
lighted cir- 
this 


, 
imps have 


rs, but season 


tent shows in the 


& Bailes 


are equippe l 


andthe 
wwer plants for lighting 


smaller tents by elec- 
1f 25-kilowatt 


lanu fac- 
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Two Generating Units and Supply Wagon Constituting Lighting Outfit. 


the General Electric Company 


for the purpose. 


trred by 
specially The units are 


in duplicate, two sets for each 
that if 


disabled 


carried 
should, by 


circus, so one any 


chance, become while en route, 


the other can supply current for at least 


half the lights. They are arranged, how- 


ever, to operate regularly in multiple, 
each furnishing current for 18 arc 


set 
lamps. a total of 36 
] 


used for 


of these lamps being 
lighting a show Two 25- 
ampere spot lights for the stage and sev- 
incandescent 
the 


supply 


eral strings of lamps are 


from 
third 


for a workshop accompanies the outfits 


operated plants in each 


1 
also 


instance \ wagon used 
and has a powerful electric searchlight 


mounted on top, which is directed to dif- 











Gasoline-Electric Generating Set for Circus Lighting. 


ferent parts of the grounds while taking 
down tents and loading after the evening 
performance. 

The built to 
and smoothly under all loads, 


engines are run evenly 


for any 


sudden variation in speed, however 
would immediately result in a 
the They 


designed to provide 


slight, 


flickering of lights. are ac- 


ordingly for close 


speed regulation with load variations, 
steady voltage at any load from zero to 
maximum load, a safe margin of ca- 
pacity to assure continuity of service 
even though an overload condition arise, 
independence from storage-battery equip- 
attention, 
and 
durability of 


striction and thorough reliability of op- 


ment, a minimum amount of 


adequate protection from fire ex- 


plosions, exceptional con- 
eration 

The outfits very compactly 
and readily portable. They 
mounted on one of the ordinary inclosed 


built 
are 


are 
are 
circus wagons, about 18 feet long and 7 
feet and 
the truck body removable. Each unit is 
composed of a 25-kilowatt, 125-volt, com- 


wide, with the ends sides of 


pound-wound, direct-current 
which is built with 
and direct-connected to the 


four-cylinder, four-stroke cycle, throttle- 


generator, 
the 
shaft of a 


integral frame 


governed, vertical gasoline engine whose 
normal speed is 560 revolutions per min- 
ute. 

The set is installed on the rear of the 
the flywheel at the outer 
end. switchboard for controlling 
the located about two feet 
from the generator end of the unit. This 


with 
The 


current is 


wagon 


is of the slate-panel type with main and 
instruments, rheostats, 
the truck is 
system for the 
pressed-steel 


switches, 
front of 


feeder 
etc. At the 
stalled the cooling 
gine. It 
radiator having a 320-foot radiating sur- 


in- 
en- 
consists of a 


face, which is cooled by two motor- 
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driven fans. A 65-gallon, cylindrically 
shaped water tank is mounted directly 
over the radiator. The gasoline supply 
tank, holding 20 gallons, and the engine 
are suspended underneath the 
wagon. The tents are all equipped with 
nrotected wiring that can be easily and 
quickly installed and removed each time 
e tents are erected and taken down. 
Throughout mechanically and electric- 
liv these equipments are designed in ac- 
rdance with the best engineering prac- 
e and constructed of the highest grade 
The cylinders are cast separ- 


mu‘ fler 


aterials. 


and are firmly belted to a_ sub- 


one-piece base casting having 
inspection of the cranks 
The shaft is a 
reated-steel forging 
The cam 


eh-grade steel and 


allow 
crank 
and 

shaft is 


bearings. 
five 
of 
is supported on the 
nside of the crank-case, the 
ardened cams being rigidly mounted on 
shafts. The 
re drop forgings and are fitted with re- 
The piston 
best 


turns in 
made 


earings. 
engine 


€ cam rods 


connecting 


ovable babbitt-filled linings. 


are made from the close- 


Ings 
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tion. All similar parts of these outfits 
are built so that they are readily inter- 
changeable insofar as is mechanically 
practicable, which allows replacing with 
renewals without tedious fitting. 
oe 


Motor-Driven Hoist Used as a 
Scraper. 

In order to remove the 
soil above a valuable deposit of clay, 
the Twin City Brick Company, St. 
Paul, Minn., uses a drag bucket operat- 
ed by a motor-driven hoist. 

The clay deposit forms a bluff above 
the plant the dragged 
over the surface, removing the soil on 
its down trip returning empty. 
The bucket handles about 300 cubic 
feet of soil and makes a trip every two 
minutes. The is a double-drum 
American machine and is driven by a 
7 Westinghouse induc- 


worthless 


and bucket is 


and 


hoist 


5-horsepower 
tion motor. 

The use of electric drive is especially 
desirable for such an operation because 


it eliminates the hauling of fuel and 











Motor-Driven Hoist for Pulling 


vrained iron, and are turned, 


ground and fitted with fine accuracy. The 


gray 


arburetor is of the constant-level type, 
which gasoline is delivered by a pump 

integral with the engine. 

is effected by a low-tension, 

induction 


Ignition 
automobile-type magneto and 
oil, with an auxiliary battery for start- 
ing. The governor is very sensitive and 
responds ‘instantly to changes in load. It 
limits the speed variation of the engine 
load full load within 4 per 
with the type of 
employed insures constant voltage. 
by 


from no to 
generator 


Ade- 


forced 


ent, which 


juate lubrication is secured 


from an oil pump. 


of the latest 
machines, 


circulation 
The generator is 

multipolar direct-current 
signed especially to meet the characteris- 
con- 


one 
de- 
the engine to which it is 

The field winding is compounded 


tics of 
nected 
ind compensates for the drop in engine 
speed between no load and full load, 
constant voltage 


of 


maintaining a 
the entire 


thereby 


throughout range opera- 


3] 


on various principles, have been put 
forward from time to time, but in every 
case these have proved unsatisfactory 
in practice, so that at the present day 
the older methods, viz., the use of the 
chipping hammer, scraper and in some 
cases the pneumatic hammer are still 
almost Even 
the attempt to avoid the formation of 


exclusively employed. 
scale by the chemical treatment of the 
water has proved, on the far 
In the first place, 
requires 


whole, 
from satisfactory. 
the plant for 
very careful attention and is very ex- 


this purpose 
pensive both in initial cost and in the 
cost of upkeep; secondly, it has certain 
distinct disadvantages; and finally, 
when all is said and done, it does not 
always nor completely prevent the for- 
mation of that 
the boilers from time to time becomes 


scale, so cleaning of 


necessary in any case. Every steam 


engineer who has carefully studied the 
practical working of his plant will be 
aware of the truth of these statements. 

Now hammer, 


the chipping scraper 











Scraper. Character 


water, enables one man to handle the 
machine, and involves no delays 
up. The 
boiler, is also 


entire 


while steaming hoist, being 


without a much easier 

to move from place to place. 
———__+_~»-» 

A New Apparatus for Cleaning 


Steam Boilers and Scaling Ships. 
An and exceptionally 


interesting piece of apparatus for rap- 


entirely new 
idly removing scale and rust from the 
interior of boilers and for scaling 
ship’s plates, has just been placed on 
the market by the Electrical Engineer- 
ing & Equipment Company, Limited, 
of New Oxford street, London, W. C., 
England. 

The rapid and efficient removal of 
boiler scale has always proved a par- 
ticularly annoying problem to steam 
engineers and for many years past the 
latter have sought in vain for a satis- 
factory solution of the _ difficulty. 
Many forms of apparatus, constructed 





of Ground Being Worked Over. 


and pneumatic hammer can only be 


used satisfactorily when the scale is at 
least one-eighth thick, and it is 
just the hard thin layer of deposit and 
the greatest diffi- 


inch 


rust which present 
culties in removal. 


The 


Electrical 


new apparatus made by the 


Equipment 
with 


Engineering & 
Company is capable of dealing 
layers of any thickness and of any na- 
ture, and operates at a speed quite un- 
attainable by hand and pneumatic tools, 
the it leaves the 
surface of the much cleaner 
than is the case when the older meth- 


whilst at same time 


boiler 


ods are employed. 

The apparatus consists of an electric 
motor mounted in a special box and 
connected by means of a flexible shaft 
to an ingenious device consisting of a 
flat at three 
points in periphery with steel 
wheels loosely centered on _ pins. 
When the drum is caused to rotate by 


metal drum _ provided 


its 
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starting the motor, the steel wheels, 
which are similar to milling cutters, fly 
outward by centrifugal force, and exert 
a continuous hammering action upon 
any surface which they are 
pressed. At the same time, owing to 
the formation of the wheels, a tearing 
action is exerted simultaneously with 
the hammering. The makes 
2,600 revolutions per minute, so that it 
2,600 * 3 = 7,800 
These fig- 
idea of 
working 


against 


motor 
is possible to obtain 
hammer blows per minute. 
ures alone suffice to give an 
the quicker 
which is attainable with this apparatus 
any of the hand or 
The steel hammer- 


being loosely mounted on 


vastly rate of 


as compared to 


pneumatic tools. 


ing wheels, 


pins, can retreat inward after each 


blow, and 


consequence 


can also rotate about their 


axes, in of which vibra- 
ivoided, and the sharp edges of 


un- 


tion is 
1 


the wheels are protected against 


necessary wear. The centrifugal force 
same time a natural spring 
shock of the 


exerts at the 


takes up the 
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flexible shafting are entirely avoided. 

The drums are made in five differ- 
ent diameters, viz., from 2.75 inches 
up to 5.25 inches, ‘and the hammer 
wheels and the drum are also varied, 
so that the strength of the hammer 
blows can be altered according to the 
thickness and nature of the surface 
which is being cleaned. In this way 
the apparatus can be adapted to the 
greatest variety of cases. 

The striking feature of 
whole apparatus is its 
does not contain a 


most the 


extreme sim- 
plicity. It single 
complicated part which would be liable 
to get out of order, and it can be used 
by any workman practically without 
any previous instruction, 

The apparatus is used in precisely 
the same way for scaling ships as for 
has shown 


other 


cleaning boilers, and 
marked advantage 
methods heretofore employed. 

\s regards the rate of working with 
shown by 


that 


over any 


been 


docks, 


apparatus, it has 


work 


the 


experiment in etc., 




















Motor-Driven Boiler and Ship Scale Remover. 


hammer that the apparatus 
is entirely free from vibration. 

The box containing the electric 
motor is made of such size and shape 
that it can be easily lowered through 
the manhole of any boiler (for which 
purpose it is also with suit- 
able handles, both in the top and on 
There is furnished a small 
connected to the motor switch 
and through the end of the 
box, so that the apparatus can be start- 
ed and stopped by the workman by 
simply pulling the chain. 

The flexible coupling is so adapted 
that the core can be easily removed in 
its entirety from its protecting tube, 
enabling it to be lubricated in the 
manner with a mixture of 
and oil. In this way the 
difficulties so common to 


blows, so 


provided 


the ends). 
chain 


passing 


simplest 
graphite 
lubrication 


on the average it works three to four 
times faster than the best hand ap- 
paratus manipulated by the most prac- 
ticed workman, while in the 
very thin deposits it has even attained 
times that 


case of 


a speed of as much as 40 
of the hand tools. 

Demonstrations 
given at some of the largest works and 
shipping docks. At a demonstration 
which took place on the skin of a 
Russian volunteer ship undergoing re- 
pair, in the presence of representatives 
of various firms an interesting prac- 
tical test was made on the speed of 
working with the apparatus, as com- 
pared to the pneumatic hammer. A 
practiced workman was set to clean a 
certain measured area of the ship’s 
side, and the time occupied was taken. 
The new electrical apparatus was then 


already have been 
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used to clean an equal measured area, 
and the time was again noted. The re- 
stlts showed that the apparatus worked 
some fifty per cent faster than the best 
pneumatic hammer. 

In conclusion, it may be mentioned 
that the apparatus is supplied at a very 
low figure, and that all replacement 
parts are not only inexpensive, but can 
also be attached rapidly and with the 
trouble by inexperi- 
workmen. 

jaaietemalleliinannihins 
Hydroelectric Plant for Electric 
Smelting in New Caledonia. 

An important hydroelectric plant being 
erected by a French the 
south of the island of New Caledonia, in 
the Pacific Ocean, for the production of 
ferronickel and ferrochrome involves the 
construction of two generating stations at 
different levels on the Yate River. For 
the lower station, built 
first, the water will be diverted from the 
river by a dam 13 feet high to a tunnel 


minimum even 


enced 


company in 


which is being 


9,500 feet long, which will deliver 34,000 
cubic feet per minute, with a head of 350 
feet, to the turbines. Electric smelting 
works will be erected in close proximity 
to the station. A_ similar 
quantity of water, with a head of 
feet, is available for the higher plant, 
which will generate 7,600 horsepower to 


generating 
157 


be converted to high-tension current for 
transmission to various points. 
—_—__»--9e— 


Park Lighting in 


Louisville. 
Work has been started by the Louis- 
ville (Ky.) Gas & Electric Company or 


the new lighting system for Louisville 
public parks and boulevards, a contract 
with the Board of Park Commissioners 
having been signed for the erection and 
maintenance of the lighting standards, 
which are of an ornamental design. <A 
single globe surmounts. each standard. 
The latter is well designed and makes a 
good appearance, but the general effect is 
somewhat detracted from by the wire 
connections, which are necessarily made 
overhead. The result is much less desir- 
abe than when underground wires are 
used as in the down-town districts, but 
this does not appear to be feasible for 
park work. 

Record Performance for Electric 

Truck. 

A remarkable performance is record- 
ed for a five-ton General Vehicle truck 
owned by the Manhattan Brewing. 
Company, Chicago. This truck fully 
loaded made three trips on Monday 
August 4, between the brewery and 
South Chicago, aggregating 64.3 miles 
on a single charge and in less than 10 
hours, including all stops. One trip 
was made in approximately two and 
one-half hours. The average speed was 
nine miles per hour, and the average 
amperes drawn, 19.1. 
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LIGHTING AND POWER. 


(Special Correspondence.) 

ALBIA, IOWA.—City council is con- 
sidering putting in an _ electric light 
plant. ied 

BAYARD, IOWA.—$6,000 bonds have 
been voted to install an electric light 
plant 3 

DE KALB, ILL.—The De Kalb Elec- 
tric Company plans to install ornamental 
lighting. 

SWEA CITY, Ia—The construction 
of a municipal electric light plant is be- 
ing agitated here. 

ST. PAUL, KANS.—The Council will 
install electric lighting. Address the City 

Clerk for particulars. 

BRITT, IOWA.—Britt Electric Light 
& Plant Company is building a large 
brick addition to its plant. + 

LAWLER, IOWA —Almost — unani- 
mously this place voted $6,000 in bonds 
to build an electric light plant. 

LA GRANGE, KY.—The La Grange. 
Light & Power Company is planning to 
construct a street lighting system. 

ALEDO, County Commis- 
sioners will re-wire courthouse. Address 
the County Auditor for information. 

FONTANELLE, [OWA.—Fontanelle 
is to get electric light and water plant; 
Greenfield may furnish the power. C. 

AURORA, MINN.—The Council is 
considering the installation of additional 
equipment for electric light plant. C. 

STERLING, ILL—An electric ele- 
vator may be installed in the new city 
hospital. The cost would be about $2,000. 

NEOSHO FALLS, KANS.—An elec- 
tric plant will be installed here. Ad- 
dress the City Clerk for desired infor- 
mation. 

BUHL, MINN.—Bids are wanted on 
equipment for village electric light plant, 
changing same from direct current to 
alternating current. x 

TRENTON, N. 
inson, 2031 Walnut Street, 


D. Wilk- 
is at the head 
of a syndicate which will erect a light 
and power plant here. 


J.—Ogden 


PLEASANTON, TEX.—It has been 
definitely decided that Pleasanton will 
have -street lights. Address the Mayor 
in regard to the matter. 

BENTON HARBOR, 
Benton Harbor Club plans to 
blocks with boulevard lighting. 
the secretary for particulars. 

LINCOLN, ILL—Business men _ on 
Broadway, between Kickapoo and Chi- 
cago Streets, have started a movement 
to secure ornamental lights. = 

POCAHONTAS, IOWA.—Pocahon- 
tas may receive electric power from a line 
being extended to Fonda and Pomeroy 
by the Northern Iowa Power Company. 

SPIRIT LAKE, IOWA.—James H. 
Ehert will rebuild the electric light and 
power plant at once; estimated cost, 
$15,000. Fire recently destroyed the 
old plant. C. 
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WATSEKA, ILL.—The Central Illinois 
Utilities Company has purchased site 
here for the construction of a new pow- 
er plant. H. J. Frith is general mana- 
ger. 

MOLINE, ILL.—The city commis- 
sion may replace the arc lamps now 
used for street lighting with tungsten 
lamps. Thirteen lamps have been 
placed for experimental purposes. 

CYNTHIANA, KY.—The Cynthiana 
Electric Light Company is improving 
its plant. An order for a new engine 
was recently placed and additional 
betterments are contemplated. 

PALOUSE, WASH.—The Washington 
Water Power Company of Spokane con- 
templates making several important 
transmission-line extensions running 
out of this city. O. 

RED OAK, IOWA.—Special meeting 
will be held to consider granting fran- 
chise to Red Oak Electric Company for 
electric lines to be built over the public 
highways in this vicinity. 

OAK HARBOR, O.—The City Council 
has passed a resolution to submit the 
proposition of bonding the town for a 
municipal lighting plant. Address the 
City Clerk for particulars. 

CLATCKANIE, ORE.—W. W. Sey- 
mour, president of the company which 
has purchased the local electric light 
plant, announces that extensive im- 
provements are under way. 

MONTEZUMA, IA.—The 
of the new electric company carried by 
a very large vote. The McKinley Sys- 
tem expects to spend about $40,000 im- 
proving lights. Address city clerk. 

LOS ANGELES, CAL.—Plans for 
the installation of street lights in the 
Gardena district of the city by the 
California Edison Company have been 
approved by the board of public 
works. 

SEATTLE, WAS Puget 
Sound Traction, Light & Power Com- 
pany has beer granted a franchise*for 
stringing wires along the county roads 
to Kirkland, Redland and in certain 
portions of north Seattle. 

PLATTSMOUTH, NEB—The Ne- 
braska Lighting Company has concluded 
to entirely rebuild its plant here. Arthur 
Huntington, of Chicago, is the engineer 
in charge of the work and has located 
in Plattsmouth for :the present. 

EDEN VALLEY, MINN.—Central 
Minnesota Light & Power Company pur- 
chased the property and interests of -the 
Lethert Light & Power Company and 
will operate same; they ‘also obtained 
franchises for Watkins and Kimball. C. 

DOVER, DEL.—The charter of the 
Ingison Hydro-Electric Power Company, 
of Bowbells, N. D., was filed here re- 
cently. The company has a capital of 
$1,000,000, with Charles Becker of Bow- 
bells, N. D., as the principal incorporator. 

ST. JOHN, N. B.—A municipal power 
plant on the site of the old Mispec pulp 
mill is said to be the ambition of Com- 
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missioner Wigmore, who believes there 
is sufficient water at this point to de- 
velop current enough to supply this city. 

CAMDEN, N. J.—The Camden Coun- 
cil will give a public hearing upon the 
pending ordinance providing for the in- 
stallation of the proposed municipal elec- 
tric light plant which the people voted 
for by a large majority seven years 
ago. 

MADISONVILLE, 
Madisonville Light and 
pany has been organized here for the 
purpose of constructing an electric 
light and power plant. A. A. Allen, A. 
E. Page and F. E. White are the in- 
corporators. D. 

INDIANAPOLIS, IND.—The Mer- 
chants Heat & Light Company will im- 
prove its plant to the extent of $100,000. 
Among other improvements the company 
will install one of the largest turbine 
engines in the state, at an approximate 
cost of $10,000. 

NEW ROCKFORD, N. 
are being signed by practically all 
business men for the “White Way” 
tem of street lighting for this city. The 
system will cover the principal streets 
of the city and be one of the finest in 
the state when completed. 


OSAGE, IOWA.—Plans for a_ new 
power house with full equipment for the 
manufacture of electric light and power 
have been drawn by Feris Brothers, of 
this place. The site of the proposed 
plant is two miles south of the city on 
the Cedar River. The cost is estimated 
at $20,000. 

VAN HORN, TEXAS.—The com- 
missioners’ court of Culberson county 
has purchased the electric light and 
power plant and water works system 
of the Van Horn Light and Water 
Company and will enlarge the prop- 
erties and make other improvements 
to the service. 

SPOKANE, WASH.—The special 
committee appointed by the city coun- 
cil to inquire into the possibility of the 
acquisition of a power site on the 
Spokane River for a municipal light- 
ing plant held its first meeting a few 
days ago. It is estimated that the pro- 
ject will cost over $1,000,000. 


NIAGARA FALLS, N. Y.—Canadian- 
American Power Corporation has been 
incorporated with a capitalization of $4,- 
000,000 for the purpose of generating 
and distributing electricity. The incor- 
porators are G. Connette, Buffalo, 
N. Y.; S. Reading Bertron and Marshall 
J. Dodge, of New York City. 

PARKERSBURG, W. VA.—It is re- 
ported that work has started on the new 
12-kiln electric porcelain plant to _ be 
built here by the General Electric Com- 
pany, the cost of which is said to be 
about $50,000. The plan is to be so con- 
structed as to be added to later and it is 
the intention to double the capacity 
eventually. 


DOLAND, S. D.—Articles of 


TEXAS.—The 


Power Com- 


D.—Petitions 
the 


sys- 


incor- 





295 


poration have been filed for the Doland 
Electric Company to furnish power and 
lights to the people of this town. The 
company is capitalized at $10,000 and is 
a local organization, the incorporators 
being D. P. Fargo, William Wells, A. J. 
Ricks, W. J. McCormick, R. W. Labrie 
and J. B. Conley, all of Doland and 
vicinity. 

PORTLAND, ORE.—The Laurelhurst 
Improvement Club recently petitioned 
Mayor Albee and the City Commission- 
ers to purchase the lighting system now 
in use in Laurelhurst. Matter has been 
referred to a committee who will in- 
vestigate the feasibility of the proposi- 
tion. If the proposed plant is taken over, 
much provement work will be neces- 
Sary. O. 

PANA, ILL—The Central Illinois 
Public Service Company of Mattoon has 
made proposition to the City Council 
to furnish power for street lighting at $60 
per arc per year and to sell power for 
purposes at 8 cents per kilo- 
watt-! ir, power for big consumers at 
+ cents per kilowatt-hour and power for 
ornamental street lighting at 4 cents per 
kilowatt-hour, the top light to be lighted 
free alter 1l p. m 


SAN FRANCISCO, CAL.—In the 
hearing given the Oro Electric Corpo- 
ration by the Railroad Commission the 
original application for bond issues of 
$1,000,000 to complete the Yellow 
Creek power projects and of $686,000 
to cover an issue already disposed of, 
was reduced by the corporation to a 
single $200,000. This amount 
will take care of the immediate needs 
of the company and the larger amounts 
will be applied for later. 


SACRAMENTO, CAL.—The Railway 
Commission of this state has granted the 
right to the Pacific Gas & Electric Com- 
pany to expend $2,400,000 in additional 
developments of the company’s Bear 
River hydroelectric projects. These 
further developments include the purchase 
of ditches and water rights from the 
United Water & Power Company, the 
construction of additional power plants 
and the nstruction of a transmission 
line from Nicolaus to this city. pe 


DULUTH, MINN.—The St. Louis 
Power Company has filed articles of in- 
corporation with the secretary of 
state of Minnesota. The corporation 
is capitalized at $1,000,000. It is or- 
ganized for the purpose of generating 
electricity by steam or water power 
for public use, and the distribution of 
light, heat, and power within the state. 
The company’s headquarters are at 
Duluth Incorporators are: J. B. 
Crane, A. G. Gillette, J. A. Sinclair 
and Harry A. Carmichael, all of Duluth. 

C. 


GLENDALE, CAL.—Manager Harry 
Lynch of the municipal lighting depart- 
ment of this city and an employee of 
ontracting department of the Pa- 
cific Light & Power Company, will have 
charge of the installation of the new 
ant at Burbank, about four miles 
this place. That cit- lately 
ds to the extent of $20,000 for 
lighting purposes and have secured the 
money and work will be started at an 
early date and rushed to completion. Mr. 
Lynch has the work in charge on 
the new lamps to be installed at 
Casa Verdugo. This work will be strict- 
lv modern, as all wires will be run un- 
derground and the lamps will hang from 
iron standards. rr 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


GLENDALE, CAL.—The Pacific 
Telephone & Telegraph Company has 
been granted a franchise in this city. 

MONTICELLO, IOWA.—The Bell 
Telephone Company will rebuild its tele- 
phone system in this city at a cost of 
$25,000. 

RIVERSIDE, CAL.—Bids will be re- 
ceived up to August 20 for a telephone 
and telegraph franchise on _ certain 
streets in this city. 

TUSCOLA, MICH.—Tuscola Farmers 
Telephone Company has been incorporat- 
ed with a capitalization of $10,000 to op- 
erate a telephone system. 

SARATOGA, CAL.—The Pacific 
Telephone & Telegraph Company has 
been granted permission to purchase 
the Saratoga Telephone Company for 
$3,000. 

SCRANTON, PA —An appropriation 
of $10,000 has been made to place fire 
and police wires underground. Address 
the City Electrician in regard to the 
matter. 

SPECK, KY.—Speck & Knifley Tele- 
phone Company has been incorporated 
with a capital stock of $1,000 by J. V. 
Robinson, William Warren, William 
Young and J. W. Mings. 

JAMESTOWN, N. D.—At a special 
meeting of the City Council the ordinance 
requiring all telephone wires placed un- 
derground was passed. Address the City 
Clerk in regard to the matter. 


BISBEE, ARIZ—The Mountain 
States Telephone & Telegraph Com- 
pany will install a second wire be- 
tween Bisbee and El Paso which will 
serve all southern Arizona points. 

YUBA CITY, CAL—The Colusa 
Telephone Company has applied for a 
franchise to extend its line into Sutter 
county. The franchise will be sold to 
the highest bidder on September 15. 

LOS ANGELES, CAL.—Articles of 
incorporation have been filed here for 
the Hanson Wireless Telephone & 
Telegraph Company with a capital 
stock of $25,000, by C. L. Hanson, H. 
La V. Twiniax and L. Fall. 


LONG LAKE, N. Y.—Long 
Telephone Company, Incorporated, 
been granted articles of 
with a capital stock of $10,000. The in- 
corporators are Timothy D. Sullivan, 
Bridget A. Sullivan and John M. Sulli- 
van, all of Long Lake. 

ALEXANDRIA, S. D.—The Wayne & 
Rosedale Rural Telephone Company has 
been organized here to construct a toll 
line out of Aiexandria into several ad- 
joining townships. ‘The capital stock is 
$1,000 and the incorporators are 
Harding, Jacob Shields, Peter 
and Jean Kayser. 

BELGRADE, MONT.—The Dry Creek 
Telephone Company recently filed articles 
of incorporation with a capital stock of 
$2,100. The Company will construct 
three telephone lines running north, 
northwest and northeast from this city. 
The directors are Wesley Davis, W. L. 
Brownell and James M. Moore. O. 

BERTHA, MINN.—The Aldrich Tele- 
phone Company has filed articles of in- 
corporation and will build and operate 
rural lines. The incorporators are Hiram 
Kilburn, Rudolph Haase, Albert Lind, 
all of Stowe Prairie, Minn.; W. E. Part- 
low, Charles J. Leave, both of Bartlett, 
Minn. The capital stock is $1,000. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 

LOUISVILLE, KY.—The Louisville 
Railway Company is considering the 
extension of its Brook Street line from 
Oak to Hill Street. T. J. Minary is 
president. 3 

RIVERSIDE, CAL.—It is understood 
that the Pacific Electric Railway Com- 
pany intends making material improve- 
ments and extensions on its system of 
lines at this place. 

PORTLAND, ORE.—The projected 
improvements planned by the Portland 
Railway Light & Power Company at a 
cost of $100,000, at the foot of Wash- 
ington Street will not be made this year, 
according to present plans. 

EVANSTON, ILL—The Evanston 
Traction Company has been incorporated 
with a capital stock of $10,000 to operate 
and own street railways. The incorpor- 
ators are Frank M. McCulloch, Bertram 
\W. Rosenstone and Claude O. Netherton. 

SEATTLE, WASH.—The Board of 
Public Works will receive bids until 
August 21 for trolley wires for the Seattle 
Municipal Railway, as per a recent ordi- 
nance. For further information, address 
A. L. Valentine, chairman of the above 
board. a 

OLYMPIA, WASH.—Millard Lemon, 
W. B. Foshay, et al, here, recently filed 
articles of incorporation for the Wash- 
ington Public Service Company, of this 
city. Company is capitalized at $1,500,- 
000, and purposes construction of elec- 
tric railway, etc. ©. 

SAN RAFAEL, CAL.—S. J. Norton, 
of this city, is promoting a new electric 
railroad to join San Rafael, San An- 
selmo and Fairfax. It is to be named the 
San Rafael-San Anselmo Valley Rail- 
way Company. It will be six miles long 
and will cost approximately $100,000. 

HAMILTON, ONT.—It is announced 
that the Canadian Pacific Railway Com- 
pany will immediately commence work on 
an electric line between Hamilton and 
Niagara Falls. This will enable the com- 
pany to handle traffic direct from Ham- 
ilton to Buffalo on its own right of way. 

LOS ANGELES, CAL.—A cross-town 
line in the eastern section of this city 
is practically assured. <A _ petition has 
been presented to the city clerk and 
signed by 900 property owners living in 
the region of Brooklyn Avenue and East- 
lake Park, asking the City Council to 
advertise for sale a franchise for the 
double-track electric railway. 

LOS ANGELES, CAL.—It is under- 
stood that Railroad Commissioners 
Eshleman and Edgerton, of San Fran- 
cisco, have been making certain inves- 
tigations with a view to requiring the 
Pacific Electric Railroad Company to in- 
stall a block system over its entire 
length. This would necessitate an ex- 
penditure of approximately $1,500,000. 

CHEPACHET, R. I—It is under- 
stood that contracts have been signe! 
by President Charles S. Mellen, for the 
Rhode Island Line, and the members of 
the Town Councils of Centredale and 
Chepacet by which the Rhode Island 
Company guarantees to build and com- 
plete within one year an électric passen- 
ger and freight line between the two 
towns, 

LEBANON, PA.—Surveyors are now 
at work on a proposed trolley line to 
connect Elizabethtown and _ Hershey. 
Two companies have been organized and 
chartered for the purpose of building 
the road. They are the Elizabethtown 
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& Deodate Railway Company and the 
Deodate & Heishey Railroad Company. 
The new line will be eleven miles in 
length. 
VANCOUVER, 
Olympia & Southern Railway Company, 
affiliated, it is claimed, with the Chi- 
cago, Milwaukee & St. Paul system, re- 
cently obtained franchises to operate in 
- and Lewis County, and have 
a for a franchise in Cowlitz 
County. The Company has also secured 
otions on land for their shops in this 
The road will be electrified upon 
mpletion. 
SPOKANE, WASH.—J. P. Graves, 
ivde M. Graves and A. L. White re- 
ntly made an offer to the Spokane & 
uid Electric Railway Company where- 
they will pay $5,000, secure an addi- 
al $5,000, and get a right of way 
m the city limits to Waikiki Farm, 
a street railway system. Joseph H. 
ung, of this city, is president of the 
kane & Inland, and desired informa- 
in can be derived from him. O. 
HARLOWTOWN, MONT. — Advices 
ve been received that the Chicago, 
\lilwaukee & Puget Sound Railroad Com- 
nv is to electrify 450 miles of its main 
ie between Harlowtown and Avery, 
tho. The Great Falls Power Com- 
ny which will furnish the electric 
ywer, has been given a 50-year grant 
the Department of the Interior to 
ransmit current over public domain 
nder strict government regulations. 
OLYMPIA, KY.—The Olympian 
rings, (Ky.), Railway, Power & 
ight Company has been incorporated 
th J. D. Wilson, Greensburg, Ky., 
esident, and S. F. Crecilius, Louis- 
le, Ky., engineer. Its chief object is 
construction of an electric railway 
tween the springs, where a hotel is 
ated, and Olympia, a station on the 
esapeake & Ohio railroad, a dis- 
nce of four miles. G. 
[OPLAND, CAL.—After having com- 
leted its surveys and acquired almost 
| of the rights of way for its proposed 
tension of its line from this city to 
keport, a distance of 25 miles, the 
lear Lake Railway Company has ap- 
ed to the State Railway Commission 
the privilege of issuing bonds to the 
tent of $396,300; for the purpose of 
lding this proposed road. The ap- 
cation states that $87,000 has already 
en expended. 
LOS ANGELES, 
electricity for steam power and a 
eap and frequent car service to Pa- 
> Beach and La Jolla and intermediate 
ints are promised by the officials of 
Los Angeles & San Diego Beach 
ilway, known as the La Jolla line, if 
Council grants the franchises asked 
r by President E. S. Babcock, of the 
lway. Double tracking of the com- 
ny’s tracks on the Fourth and Sixth 
treet loops, as well as the application 
a franchise for an electric line to 
from Fourth and C Streets to the 
inama-California Exposition, are con- 
mplated 
SEATTLE, WASH.—Public Utilities 
‘committee of the City Council recently 
ted that an offer of $1,250,000 be made 
the entire property of the Seattle, 
nton & Southern Street Railway on 
terms proposed by Scott Calhoun, 
eiver of the company. The property 
cludes a double-track line, extending 
rom Third Avenue and Stewart Street 
1 the North, to the City of Renton on 
e South, a distance of nine miles, about 
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one-half lying in the city limits, the other 
half in King County. A majority of the 
members of the City Council also favor 
the purchase, and it is an assured fact 
that the line will be taken over by the 
City, and many improvements made, the 
line first being converted into a municipal 
street railway. 3 

MOUNTAIN HOME, ARK.—Letters 
have been received by the local banker 
here from a Chicago Company, which 
proposes to build an extension of the 
Mansfield-Ava road in Douglass County, 
Mo., to connect with the White River 
road at a point near Cotter, stating that 
engineers are ready to take the field. 
From the general tone of the letters re- 
ceived, the proposed line is to be an elec- 
tric line and the power with which it 
will be operated will be generated from 
some local stream, probably the North 
Fork. A request was also made for a 
light and water franchise and all the en- 
couragement possible was given. The 
road, if constructed, will run through 
some of the best land in the Missouri 
and Arkansas Ozarks, and will form a 
connecting link between the Frisco and 
the Iron Mountain. 


PROPOSALS. 


SWITCHBOARDS, ETC.—Sealed 
proposals will be received at the En- 
gineer Depot, United States Army, Wash- 
ington Barracks, D. C., until August 22 
for furnishing five direct-current switch- 
boards, etc. Further information upon 
application to W. J. Barden, Major, 
Corps of Engineers, U. S. Army. 

MOTOR - DRIVEN MACHINE 
TOOLS.—Sealed proposals will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until September 2 for furnishing 
a large number of miscellaneous motor- 
driven machine tools, for delivery at the 
Navy Yard, Mare Island, Cal. 

LIGHTING, WIRING AND HEAT- 
ING.—Sealed proposals will be received 
at the office of the Supervising Architect, 
Washington, D. C., until August 20 for 
additional conduit and wiring, lighting 
fixtures, etc., in the first story of the 
court house at Rochester, N. Y., in ac- 
cordance with drawings and _= specifica- 
tions, copies of which may be obtained 
from the custodian of the office of the 
Supervising Architect. 

Article. 

Battery, truck and storage, com- 

plete, ete 

Cable, telephone, paper 

lated, lead sheathed 

Cable, duplex, rubber 

lead sheathed 

Cable, 3-conductor, paper 

lated, lead sheathed 

Fixtures, electric 

Galvanometer, high 

etc. 

Globes for electric 

Reflectors, prismatic 

Sets, turbo generator, 50 K. 

complete 

Sets, turbo generator, 100 

W., complete with spare parts..: 

Transformers, current, portable..: 

Wattmeters. indicating, double 


insu- 


insulated, 
. 3,500 
insu- 
700 


sensitivity, 


voltage, single phase _arepee 


disc, spiral, motor- 
complete 
and insulating 


Grinder, 
driven. 
Restranding 
bles 
And until August 26 for: 
Cable, electrical, miscellaneous, 
paper insulated and lead 
sheathed 
Conduit, vitrified. clay, 
pipe and traps..... 
Furnishing and installing of di- 
rect current oil engine-driven 
exciter unit 
Furniture, metal 
Generator, alternating current... .. 
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Quantity. 
..- Miscellaneous 
.500 feet 
feet 


feet 


Ruteres. 6005. Miscellaneous 


error Mare 
betneene mee 


Terres Mare 
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LIGHTING FIXTURES AND ELEC- 
TRIC PROTECTION. — Sealed pro- 
posals will be received at the office of 
the Supervising Architect, Washington, 
D. C., until September 2 for the interior 
lighting fixtures and electric protection 
of two interior money vaults in the sub- 
treasury at San Francisco, Cal. Draw- 
ings and specifications may be obtained 
from the Superintendent of Construction, 
San Francisco, or from the office of the 
Supervising Architect. 

ELECTRICAL EQUIPMENT— 
Sealed bids will be received by the City 
of Alma, Neb., until August 12 for fur- 
nishing one 80-horsepower fuel-oil en- 
gine; one 75-horsepower Corliss steam 
engine; two 100-horsepower boilers; two 
feed-water pumps; one feed-water heat- 
er and one 80-foot-by-36inch iron stack 
and breech. Plans and specifications may 
be obtained by applying to the City Clerk 
or to C. O. Lund, superintending en- 
gineer, Norton, Kans. 

CABLE.—Sealed proposals will be re- 
ceived at the office of the Chief Signal 
Officer, War Department, Washington, 
D. C., until August 11 for furnishing 1,200 
feet power rubber-insulated cable, 1,500 
feet one-conductor insulated cable, 1,300 
feet four-conductor rubber-insulated 
cable, and 1,000 feet ten-conductor rub- 
ber-insulated cable under Proposal No. 
665. For further information address 
W. L. Clark, Major, Signal Corps, U. 
S. A., disbursing officer. 

ELECTRIC CONDUIT AND WIR- 
ING AND INTERIOR LIGHTING 
FIXTURES.—Sealed proposals will be 
received at the office of the Supervising 
Architect, Washington, D. C.,_ until 
September 3 for the electric conduit and 
wiring and interior lighting fixtures for 
the post office at Gettysburg, Pa., until 
September 8 of a one-story building for 
the post office at Gettysburg, Pa.; until 
until September 11 of a two-story build- 
ing for the post office at Pasadena, Cal., 
in accordance with drawings and specifi- 
cations, copies of which may be obtained 
from the custodians of the sites and from 
the office of the Supervising Architect. 
Washington, D. C. 

ELECTRICAL FITTINGS.—Sealed 
proposals will be received by the Bureau 
of Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., until August 
19 for furnishing the following electrical 
fittings : 


Delivered at Navy Yard. School. 
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..Philadelphia, P: 
Brooklyn, 
Brooklyn, 


Brooklyn, N. Y¥ 
..East and west 


ee DI Gn scccacaciiesne 5665 
...East and west 5659 
..East and west 

Be BG Ciscoe cso nncces 5664 
5664 


5665 
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Island, 
Island, 
5665 
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Boston, 


os ceccct®: BEE, Ges cesccvcnveces 5712 

..-Mare Island, Cal 
Naval Engineering Experi- 
ment Station, Annapolis, 

Md. 5679 
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FINANCIAL NOTES. 


The New York Stock Exchange has 
admitted to the list, $12,541,000 first and 
refunding five per cent bonds of the In- 
terborough Rapid Transit Company and 
has given permission to list $148,416,000 
additional of these bonds prior to July 
1, 1914, on official notice that they have 
been sold and have passed beyond con- 
trol of the company 

The New York Edison Company has 
made application to the New York Pub- 
lic Service Commission for authority to 
issue $15,800,000 additional capital stock 
with which to refund at par notes issued 
for cash and invested plant and property. 
The notes are held by the Consolidated 

Company of New York. The pres- 
uthorized capital of the New York 
Company is $50,549,400, of which 

153,400 is and outstanding. 
cial meeting of the Blackstone 
Gas & Electric Company of Paw- 
and Woonsocket, R. I. called for 
12, is to authorize the increase 
apital stock of the company by 
f $250,000 preferred and $250,- 
n stock additional, making the 
ipitali n of the company consist of 
$1,350,000 preferred and $2,250,000 com- 
The increase is for the pur- 
l additional funds for 

yrrovements 

Service Commission 
application of the 

Company to issue 

cent first mortgage 

ind $356,000 preferred stock, to 
the company for improve- 
and to provide additional 

and equipment. The com- 

f the subsidiary properties 

an Railways Company, and 

take the new securities and 

for the Springfield com- 

latter recently secured a new 

ve year franchise, and the finan- 
in connection with improvements 
litions to be made under the new 


Issu¢ d 


Railways 


244.000 


per 


a meeting of the Northern Color- 
ado Power Company held in Denver, A. 
W. Chambers, vice-president of the Elec- 
tric Properties Company, and William 
Scott Lee, chairman of the stockholders’ 
protective committee, arranged the final 
details in regard to the reorganization 
of the company, signing all the contracts 
in connection with the reorganization. 
The outstanding bonds are reduced from 
$2,693,000 to $2,000,000, according to the 
plan, which was approved by 90 

cent of the first mortgage bondhold- 
ers. The $853,400 of notes on which the 
default of interest almost caused a re- 
ceivership are also cared for. For out- 
standing common and preferred stocks 
one share of new stock will be issued 
for each four shares now held. The new 
will begin to draw interest No- 
vember 15, 1913, and the new preferred 
stock will become cumulative on Janu- 
1913. 


new 
per 


bonds 


ary 1, 
Dividends. 

Boston Elevated Railway Company; 
the regular semiannual dividend of three 
per cent, payable August 15 to stock of 
record August 2. 

Cleveland & Buffalo Transit Company ; 
regular quarterly of 1.25 per cent and an 
extra of 1.5 per cent. 

Tonda, Johnstown & Gloversville Rail- 
a common dividend of two per cent, 


road; 
August 15 to stock of record 


payable 

August 5 
Middle West Utilities Company; quar- 

terly dividend of $1.50 on the preferred 


stock, payable September 2, to stock of 
record August 15. 

Mobile Electric; regular quarterly divi- 
dend of 1.75 per cent on the preferred 
stock is payable August 15, to stock of 
record July 30. 

Pacific Gas and Electric Company ; reg- 
ular quarterly of $1.50 a share on its pre- 
ferred stock, payable August 15 to stock 
of record July 31. 

Portland Railway, Light & Power Com- 
pany; a regular quarterly dividend of 
1.25 per cent, payable September 2 to 
stock of record August 12. 

Tampa Electric Company; a quarterly 
dividend of $2.50 per share, payable Aug- 
ust 15 to stock of record August 6. 

Underground Electric Railways Com- 
pany, of London, Limited; semiannual 
interest payment of three per cent on the 
income bonds, payable September 1. 

United States Telephone Company; a 
quarterly preferred dividend of 1.5 per 
cent, payable August 15 to stock of rec- 
ord July 31. 

Reports of Earnings 

MOUNTAIN STATES TELEGRAPH COMPANY. 
_ The income statement of the Mountain 
States Telegraph & Telephone Company 
for the two months ended May 31 shows 
net earnings of $452,514, an increase of 
$64,055 over the previous two-months pe- 
riod. Following are the company’s earn- 
ings for the two months ended May 31, 
compared with the previous period: 

Two mos 

ended. 
; Increase. 
earnings... 57,807 
Operating expenses 


Gross $57 


*§,248 
Net earnings a ren $64,055 
Dividends established, 

two months 

Reserves 


and surplus. $106, 


*Decrease 


TWIN CITY RAPID TRANSIT. 
June 
Net 
Surplus after charges 
and prev. dividends. 
Six months g¢g 
Net 


zross 


245,810 
4,230,531 
€ 2,064,306 
Surplus 

and 


after charges 


pfd. dividends.. 1,185,677 1,022,039 


June 
Net 
Surplus after charges. 
Six months gross.... 
Net 
Surplus 
Total 


gross 


after charges. 
business....... 


AMERICAN TRACTION COMPANY. 
The report of the American Light & 
Traction Company for the year ended 
June 30, 1913, shows net earnings of 
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$4,240,721, against $3,993,684 in 1912. 
This is at the rate of 25.6 per cent on the 
common stock, after allowing for 6 per 
cent on the preferred. The income ac- 
count compares as follows: 
1913. 
Earn. on stock sub. cos.$3,781,422 
Miscellaneous earnings. 579,130 
Total earnings 4,360,553 
Expenses 119,831 
Net earnings 4,240,721 
Prev. surp. and reserve. 8,140,612 
Total surplus 12,381,: 
Cash dividend, pref.... f 
Cash dividend, common 1,277,007 
Stock dividend, common 1,277,007 
Total dividend 3,408,187 
Surplus and 
June 30 


1912. 
$3,567,241 
545,719 
4,112,959 
119,276 
3,993,684 


7,31: 


3,168,742 


8,140,612 


NEW ORLEANS RAILWAY & LIGHT. 

The report of the New Orleans Rail- 
way & Light Company for the six months 
ended June 30, 1913, compares as fol- 
lows: 

1912. 
$3,342,493 
1,988,356 
1,354,137 


1913. 
earnings 
Expenses, taxes, 
Net earnings 
Miscellaneous 
tions 


Gross 


Interest 

Surplus 468,425 
REPUBLIC RAILWAY. 

The Republic Railway & Light Com- 
pany reports earnings for June, 1913, and 
the twelve months ended Jun: 30, 1913, 
as follows: 


June gross 
Net after 
Surplus after charges... 
Twelve months 
Net after taxes......... 
Surplus after charges... 
UNITED RAILWAYS COMPANY. 

The report of the United Light & Rail- 
ways Company for the year ended June 
30, 1913, shows net earnings of subsidiary 
properties aggregating $2,361,273, an in- 
crease of $331,529 over the previous year. 
The consolidated income account for 
June and the twelve months ended June 
30 compares as follows: 

Increase. 

$ 66,445 

21,494 

1,705 


1913. 
gross --$ 477,175 
after taxes.......... 183,684 
Surplus after charges... 69,969 
Twelve months’ gross... 5,698,9: 658,188 
Net after taxes.....:... 2,361,2 331,529 
Surplus after charges... 


June 
Net 


1,152, 233,771 

Earnings accruing to securities of the 
United Light & Railways Company for 
June, and the twelve months ended June 
30, were: 
June earnings on stocks owned...$ 
Returns from investments........ 
Miscellaneous earnings 5,2 
Net after expenses and interest... 69.646 
Surplus after preferred dividends 25,182 
12 months’ earnings on _ stock 

owned 1,049,930 
teturns from investments........ 206,013 
Miscellaneous earnings 58,679 
Net after expenses and interest.. 890,716 
Surplus after preferred dividends. 445,895 


67,622 





CLOSING 


(New York) 
(Chicago) 
(Boston) 


& Tel 
Edison 
Tiluminating 
Battery common 
Electric Storage Battery preferred 
General Electric (New 

Kings County Electric (New 
Manhattan Transit (New York) 
Massachusetts Electric common 
Massachusetts Electric preferred 
National Carbon common (Chicago) 
National Carbon preferred (Chicago) 
New England Telephone (Boston) 
Philadelphia Electric (Philadelphia) 
Postal Telegraph and Cables common 


American Tel. 
Commonwealth 
Edison Electric 
Electric Storage 


(Boston) 


(Boston) 


(New 


BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 
EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


July 28. 


(Philadelphia) 
(Philadelphia) 


Postal Telegraph and Cables preferred (New York) 


Western Union (New 
Westinghouse common 
Westinghouse preferred 


(New 
(New York) 


*Last price quoted. 
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NEW PUBLICATIONS. 
SIDERIAL DEPRESSION —‘“Les De- 


pressions Siderales,” 


by Maxime Vincent, 
been published by the Librairie 
ischbacher, in Paris, France. This pre- 
nts a new hypothesis of the constitu- 
n of matter and celestial mechanics. 


‘~LASH POINT OF OILS.—The 
acca of Mines has issued Technical 
aper No. 49 entitled “The Flash Point 

Oils,” by Irving C. Allen and A. S. 

rossfield. This describes the meth- 

is and apparatus for determining 
sh points and gives a bibliography 

f the subject. 

WOOD PRESERVATIVE TREAT- 
MENT.—W. F. Goltra, of Cleveland, O., 
as published in pamphlet form parts IV, 

and VI of his treatise entitled “Some 
Facts About Treating Railroad Ties.” 
[he material has already been largely 
uublished in the Proceedings of the 

\merican Wood Preservers’ Association. 

HEAVY OIL FUEL.— Technical 
Paper No. 37 of the Bureau of Mines 
s entitled “Heavy Oil as Fuel for In- 
ernal-Combustion Engines,” by Irv- 
ng C. Allen. This considers the dif- 
erent varieties of liquid fuel and their 
ises, and discusses those that can be 
ised in the heavy-oil engine. Specifi- 
‘ations for fuels and for lubricants are 
ncluded. 

WATER PURIFICATION. — The 
New York Department of Health has 
ssued a report on “The Application of 
Ozone to Water Purification,” by Rus- 
sell Spaulding. This gives a partial 
list of European plants using the meth- 
od, and describes the installation at 
Paris, with bacteriological tests made 
there. Results obtained at other points 
n Europe, including the plant at St. 
Petersburg, are included. The book- 
let is profusely illustrated. The con- 
sideration of this method for use in 
\merica is recommended. 


has 


PERSONAL MENTION. 


FRED L. KAHN, of Baltimore, Md., 
as been seriously gll with a bad at- 
tack of typhoid fever, but is now on 
the road to recovery. 

JOHN F. PARSONS, for twelve years 
listrict manager for the Inter-State 
lelephone Company with headquarters at 
loliet, Ill., has resigned his position be- 
ause of ill health. He will be succeed- 
1 by Jesse M. Brown, former wire chief 
it Joliet. 

CALVIN B. ROULET, one of the 
arly members and for many years the 
Mercury of the Sons of Jove, now the 
ovian Order, has left Texas to accept 

position with the National Fire Insur- 
nce Company of Hartford, Conn., as 
reneral agent of its “Improved Risk De- 
artment.” 

W. J. McDOWELL, 
hicago Section of the Electric Vehicle 
\ssociation of America, was appoint- 
d by Chairman Homer E. Niesz to 
epresent the Association in connection 
vith the automobile features of Oliver 
Hazard Perry Day, at Chicago on Sat- 
irday, August 23. 

FRANK L. PERRY, well known in 
Chicago for his electrical research 
work but whose laboratory is now in 
the Fidelity Building, Baltimore, Md., 
passed through Chicago last week en 
route home from California. Mr. 
Perry has been through the South and 
was in California making a scientific 
and business investigation of certain 


secretary of the 
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electrical and mechanical processes for 
a large eastern manufacturing plant. 

A M. RYCKOFF, since taking 
charge of the selling organization of 
the King Foundry Company, of St. 
Joseph, Mo., has been very successful 
in promoting the sales of King orna- 
mental posts and standards for street 
lighting, adding many new customers 
to the company’s lists. Mr. Ryckoff, 
who makes his headquarters in the 
Manadnock Building, Chicago, was 
formerly with the Morris Iron Com- 
pany and has specialized in lamp stand- 
ards work for a number of years. 

MONTAGUE FERRY has been ap- 
pointed head of the telephone complaint 
bureau which has been established by the 
City of Chicago to hear suggestions with 
respect to subscribers’ complaints. Mr. 
Ferry is a consulting engineer with 12 
years’ experience in telephone matters, 
having been connected with the New 
York and Chicago telephone companies, 
the Illinois Tunnel Company, the San 
Francisco Home Telephone Company 
and the Quincy (IIl.) Home Telephone 
Company. He is a graduate of Yale and 
the Massachusetts Institute of Tech- 
nology. 

IRWIN McNIECE, formerly on the 
erecting engineering staff of the Allis- 
Chalmers Manufacturing Company, has 
been transferred to the Salt Lake City 
office of that company, in the capacity 
of hydroelectric sales engineer. Mr. 
McNiece was connected with the old 
Telluride Power Company, (now Utah 
Power & Light Company) for a num- 
ber of years, and refused the appoint- 
ment of electrical inspector for the 
City of Salt Lake, to join the Allis- 
Chalmers Manufacturing Company. 
Mr. McNiece is a member of the 
American Institute of Electrical En- 
gineers and has been engaged in elec- 
tric erecting work out of Milwaukee, 
prior to his transfer. 


ARTHUR L. ROBINSON resigned 
as superintendent of the mechanical 
division of the Panama Canal Com- 
mission, effective July 20, and with Mrs. 
Robinson and Miss Cecile Robinson 
sailed for the United States on Mon- 
day, July 21, on the Cristobal. Prior 
to going to the Isthmus, where he ar- 
rived on June 4, 1905, Mr. Robinson 
was head of the electrical department 
of the Southern Railway. He served 
as electrical engineer in connection 
with the electrical and mechanical 
work of the Commission until October, 
1909, when, upon the resignation of 
George D. Brooke as superintendent of 
motive power and machinery, he was 
appointed head of the reorganized me- 
chanical division. In this capacity he 
made ftmprovements in the manage- 
ment of the shops, one of his changes 
resulting in an annual saving of $105,- 
000 in overhead expense. On his re- 
turn to the United States he will visit 
friends in Harrisonburg, Virginia, be- 
fore proceeding to his home in Louis- 
ville, Kentucky. 

GEORGE H. KELLY has been 
advanced from the position 6f man- 
ager of the truck department to the 
office of secretary and sales director 
of the Baker Motor Vehicle Company, 
of Cleveland, O. R. C. Norton, here- 
tofore secretary and treasurer will con- 
tinue as treasurer. E. J. Bartlett be- 
comes sales manager of the truck de- 
partment, and O. B. Henderson con- 
tinues as sales manager of the pleas- 
ure car department. The election of 
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secretary comes aiter 
his success in developing the truck 
department of the Baker Company. 
Established scarcely more than two 
years ago, this department has a record 
of placing trucks not only in every sec- 
tion of the United States, but across 
both the Atlantic and Pacific; in the 
cities of Europe, Africa, Japan, South 
America and Alaska. In giving Mr. 
Kelly the additional office of sales di- 
rector, it has been the purpose of the 
Baker Company to correlate the sales 
policies of its pleasure car and truck 
departments under one managing head. 


DATES AHEAD. 


Association of Elec- 
Fourth annual con- 
August 


Mr. Kelly as 


California State 
trical Contractors, 
vention, Santa Barbara, Cal., 
13-16. 

Michigan Section, National Electric 
Light Association. Annual convention, 
Ottawa Beach, Mich., August 19-21. 

International Association of Munici- 
pal Electricians. Annual meeting, Wa- 
tertown, N. Y., August 19-22. 

Old-Time Telegraphers and Histor- 
ical Association and Society of the 
United States Military Telegraph 
Corps. Annual reunion, Detroit, Mich., 
August 26-28. 

American Electrotherapeutic 
ciation. Annual meeting, New 
N. Y., September 2-4. 

National Electrical Supply Jobbers’ 
Association. Fall meeting, Clifton Ho- 
tel, Niagara Falls, Canada, September 
8-10. 

Association of Edison Illuminating 
Companies. Annual convention, Coop- 
erstown, N. Y., September 8-11. 

American Electrochemical 
Semi-annual meeting, Denver, 
September 9-11. 

American Institute of Electrical En- 
gineers. Pacific Coast convention, 
Vancouver, B. C., September 9-11. 

Northwest Electric Light and Power 
Association. Annual convention, Se- 
attle, Wash., September 10-12. 

Pennsylvania Section, National Elec- 
tric Light Association. Annual con- 
vention, Delaware Water Gap, Pa., 
September 16-18 

National Association of Corporation 
Schools. First annual convention, 
Dayton, O., September 16-19. 

New England Section of the National 
Electric Light Association. Annual 
convention, Hotel Vermont, Burling- 
ton, Vt., September 17-19. 

Illuminating Engineering 
Annual convention, Pittsburgh, 
September 22-26. 

Association of Iron and Steel Elec- 
trical Engineers. Annual meeting, 
New York, N. Y., September 22-27. 

Colorado Electrical and Industrial 
Exposition, Auditorium, Denver, Colo., 
October 4-11. 

Colorado Electric Light, Power & 
Railway Association. Eleventh annual 
convention, Denver, Colo., October 6. 

Jovian Order. Annual convention, 
Hotel Astor, New York, N. Y., October 
14-16. 

Telephone Pioneers of America. An- 
nual meeting, Chicago, Ill, October 
13-17. 

Electrical 
Show of 1913. 
Palace, New 
15-25. 

Railway Signal 
convention, Nashville, 
+ a 


Asso- 
York, 


Society. 
Colo., 


Society. 
ra., 


Motor 
Central 
October 


Exposition and 
New Grand 
York, N. ¥., 


Association. Annual 
Tenn., October 14- 











Sprague Electric Works of General 
Electric Company, New York City, has 
issued bulletin No. 246 on motor-driven 
exhaust-fan outfits for direct-current 
and alternating-current circuits The 
bulletin is well illustrated with half- 
tones and dimension diagrams of the 
variety of equipments manufactured 
and gives complete data on each. 

Edison Storage Battery Company, 
Orange, N. J., has published a very 
interesting document relating to stories 

the National Electric Light Associ- 
ation convention at Chicago. This is 
the most interesting little books 
that has been brought to our attention 
ind should be in the hands of everyone 
interested in modern storage-battery 
practice . 

The Standard Electric Tool Com- 
pany, Cincinnati, O., has ready for dis- 
tribution a new bulletin (No. U8) de- 
voted to the standard high-power uni- 


one ot 


ersal portable electric drills These 
are compact and powerful tools that 
can be used interchangeably on either 


direct-current or single-phase circuits. 
Che various sizes are capable of drill- 
ing in steel holes ranging from 0.25 to 
1.25 inches in diameter and run at 
speeds ranging from 900 to 175 revolu- 
tions per minute. The bulletin briefly 
describes and illustrates these tools and 
gives data on the different sizes. 

Universal Electric Stage Lighting 
Company, 240 West Fiftieth Street, 
New York City, has issued its Catalog 
G on electric stage-lighting equipment. 
This 80-page publication covers a com- 
plete array of Klieglight arc lamps for 
all theatrical and studio purposes, bor- 
der, bunch and_ footlights, stereopti- 
cons, signs, flashers, dimmers, wiring 
fittings and supplies, besides a variety 
of special apparatus and accessories for 
producing almost every conceivable 
electrical and electro-mechanical stage 
effect from the simplest to the most 
spectacular, mysterious and artistic ef- 
tects used by the leading theatrical and 
operatic companies. 

Chicago Fuse Manufacturing Com- 
pany, Chicago, Ill, is sending out to 
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the automobile manufacturing, supply 
and repair industry, circulars describ- 
ing the company’s new line of union 
fuse material for automobile electric 
lighting circuits and similar low-voltage 
circuits. Included in this category is a 
steel fuse box with four-wire fiber or 
hardwood-base cutout, special fuse dips 
and four types of cartridge fuses from 
3 to 15 amperes. The fuse box is a 
great convenience in centralizing the 
cutouts in a readily accessible place; it 
has a hinged cover with spring catch. 
The fiber cutout block is of such con- 
struction as to prevent warping or 
breakage. 

The Electric Welding Company, 220 
West Forty-second Street, New York 
City, has ready for distribution a -six- 
teen-page pamphlet entitled “Scientific 
Welding.” This gives the history and 
theory of arc welding and points out 
many important features that must be 
carefully attended to in order to get 
the best results. The company has 
made it its business for several years, 
both in Europe and this country to do 
arc welding for a multitude of clients. 
For this purpose it has a large num- 
ber of stationary, portable and floating 
equipments ready for quick and relia- 
ble service in its own plants or at any 
place where the work may be. The 
pamphlet is well illustrated with a num- 
ber of typical arc welding jobs execut- 
ed by the company’s staff. 


Manning, Maxwell & Moore, Incor- 
porated, of New York City, together 
with their subsidiary companies, will 
move their general offices on or about 
October 1 from 85-89 Liberty Street to 
the new Lewisohn’ Building, 113-119 
West Fortieth Street (near Broadway 
and running through to West Forty- 
first Street). This change is being 
made to meet the demand for a more 
convenient and central location, as well 
as larger space to handle material in- 
creases in their various lines, which 
cover electric traveling cranes, machine 
tools, engineering specialties, railway, 
machinists’, engineers’, factory and 
contractors’ supplies. A large portion 


of this product is manufactured by 
their constituent companies, the Sha 
Electric Company, the Ashcroft Manu 
facturing Company, the Consolidated 
Safety Valve Company, the Hayden & 


Derby Manufacturing Company, an 
the Hancock Inspirator Company 
They will occupy the twentieth an 
twenty-first floors of the above build 


ing, which will give them 28,000 squa1 


feet of space. This space will be ex 
clusively for offices and_ is almo- 
double that at present occupied f 


offices on Liberty Street. 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa 
has just issued several new publica 
tions. Small Motors No. 16 issued by) 
the Industrial and Power Department 
is devoted to the subject of motor 
driven washing machines \ number 
of interesting views of these popular 
household devices are shown, together 
with a description of the various types 
of machines, and arguments to central 
stations in favor of handling Westing- 
house motor-driven devices of this 
kind. A list of manufacturers of small 
motor-driven devices and electric ve- 
hicles is also included. “Westinghouse 
Electrical Equipments for Automo- 
biles and Garages” is the title of a 
small pamphlet also issued by the com- 
pany. This folder describes the West- 
inghouse six-volt, single-wire, starting, 
lighting and ignition systems developed 
by the company. Accessories, includ- 
ing meters, rectifiers, vulcanizers, etc., 
are also described. “Westinghouse 
Three-Inch Metefts” is the title of a 
little pamphlet describing the different 
meters having an overall dimension as 
indicated. These are adapted for au- 
tomobile battery equipments. They 
may be obtained in flush and round 
types. \ particular feature is the 
black painted dial which is said to en- 
tirely eliminate the glare present on 
white-dial meters when illuminated. 
Type CS squirrel-cage induction mo- 


tors for constant-speed service are 
fully described and illustrated in de- 
scriptive leaflet No. 2321, 


Record of Electrical Patents. 
Issued by the United States Patent Office, July 29, 1913. 


1,068,404. Alternating-Current Mo- 
tor. E. F. W. Alexanderson, assignor 
to General Electric Co. A commutator 
motor with provision for changing the 
number of poles and for dynamic brak- 
ing as an induction generator. 

1,068,410. Process of and Apparatus 
for Coating Electric Conductors. L. 
\W. Chubb, assignor to Westinghouse 
Electric & Mfg. Co. Consists in moving 
a wire through a bath and causing si- 
multaneous flow of current through the 
wire and bath. (See cut.) 

1,068,411. Method of and Apparatus 


for Coating Wires. L. W. Chubb, as- 
signor to Westinghouse Electric & 
Mfg. Co. The wire is_ successively 
drawn through a series of tanks, gas- 
pressure piping being arranged to pre- 
vent mingling of the tank liquids. 

1,068,412. Apparatus for Treating 
Wires and Cables. L. W. Chubb and 
H. R. Edgecomb, assignors to West- 
inghouse Electric & Mfg. Co. Wire is 
drawn through open-top slots in the 
sides of tank and liquid is maintained 
at constant level therein. 

1,068,413. Method of and Appartus 


for Coating Wires and Cables. L. W. 
Chubb, assignor to Westinghouse Elec- 
tric & Mfg. Co. Wire is drawn about 
lower submerged part of transformer 
core so that the secondary current is 
induced therein. 

1,068,426. Vacuum Tube. H. Green, 
Hartford, Conn. An X-ray-tube cath- 
ode has a cylindrical radiating wall ex- 
tending back from its face. 

1,068,427. Engine-Starting Appara- 
tus. E. A. Halbleib, assignor ro North 
East Electric Co., Rochester, N. Y. 
Includes a storage battery a generator 
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normally charging the battery and 
adapted to act as a motor in starting 
the engine, and in driving a fuel pump. 

1,068,432. Thermal Control for Air- 
Compressors. E. Hill, Norwalk, Conn. 
Excessive temperature at the outlet 
valve closes an alarm circuit and elec- 


trically opens a discharge from the 
compressor. ; 
1,068,439. Manufacture of Electrical 


Accumulators. P. Marino, London, 
England. Consists in first coating the 


erids with a composition containing 
lead oleate and a carbonaceous body, 
then heating, and finally coating with 


an acid-resisting material containing 
eutta percha, asphaltum and lead pow- 
der. 

1,068,440. Fire-Alarm System. J. J. 
McCarthy, Newton, Mass. Thermo- 
static plugs are placed on a lighting 
circuit and on fusing actuate the alarm 
through this circuit. 

1,068,453. Magnetic Separator. L. 
G. Rowand, assignor to Wetherill Sep- 
arating Co., New York, N. Y. Mate- 
rial is dropped onto a rotary armature 
between opposite field poles. 

1,068,462. Spark Plug. H. M. Spen- 
cer, Dunmore, Pa. Has a number of 
radial sparking terminals. 

1,068,465. Spacing-Table Carriage. 
G. P. Thomas, Glenshaw, Pa. Is mo- 
tor-driven and has an electromagnetic 
clutch. 

1,068,469. Fire-Alarm. J. H. Walsh, 
South Framingham, Mass. Fusing of 
a block causes the circuit to close. 

1,068,473. Electric Welding-Machine 
W. C. Winfield and A. C. Taylor, as- 
signors to National Electric Welder Co. 
and Winfield Mfg. Co., Warren, O. Has 
specially adjustable work-holders. 

1,068,494. Generator, Converter, and 
Alternate-Current Motor. V. A. Fynn, 


Blackheath, England. A commutator 
machine with three stator windings. 
1,068,504. Scale. B. W. King, as- 
signor to Standard Computing Scale 
Co., Detroit, Mich. When the plat- 


form is depressed a circuit for lighting 
the dial is closed. 

1,068,521. Automatic Switch for 
Telephone Systems. G. E. Mueller, as- 
signor to Kellogg Switchboard & Sup- 
ply Co., Chicago, Ill. The shaft rotates 
to move the wiper to a row of contacts 
and then a sleeve moves along the 
shaft to move the wiper along the con- 
tacts. 

1,068,531. Electric Motor. H. A. 
Rhodes, assignor to Universal Motor 

‘o., Denver, Colo. Consists of radially 
arranged solenoids whose cores form 
segments of an annular gear connected 
by intermediate gears to the rotor shaft 
on which is a commutator and brushes. 

1,068,535. Sign Character. R. T. 
Savage, Spring Lake, N. J., assignor to 
Savage Novelty Co. The front and 
rear metal plates are insulated from 
each other and connected to opposite 
sides of a circuit; the front plate has 
lamp-socket shells and the rear plate 
center contacts therefor. 


1,068,558. Electric Furnace. J. Bally, 
Grenoble, France. A stationary arma- 
ture with channels connected together 


to contain the material to be heated and 
a rotary inductor located in the central 
space. 


1,068,568. Apparatus for Cleaning 
Articles. E. L. Couch, assignor to 
Couch-Dean Corporation, Hartford, 


Conn, A movable belt of electrolytical- 
ly active material carries the articles in- 
to and from chambers containing chem- 
icals. 
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1,068,573. Protective Device for 
Printing Presses or the Like. W. Y. 
Dear and E. S. Cole, assignors to Jer- 
sey City Printing Co., Jersey City, N. J. 
An electrically actuated stop device. 

1,068,588. Oil Switch. E. H. Jacobs, 
assignor to General Electric Co. In- 
cludes means for confining the oil put 
under pressure by the are and for di- 
recting it against the arc. 

1,068,615. Electric Furnace and Pro- 
cess of Operating the Same. E. Wein- 
traub, assignor to General Electric Co. 
Consists in making the material one 
electrode of a vapor arc and constant- 
ly renewing the mercury that consti- 
tutes the co-operative electrode. 

1,068,616. Weighing and Computing 
Scale. L. C. Wetzel, assignor to To- 
ledo Scale Co., Toledo, O. An electric 
lamp illuminates the dial upon the rise 
of the beam. 

1,068,623. Refrigerating Apparatus. 
W. I. Bodine, assignor to United Iron 
Works Co., Springfield, Mo. Includes 
a motor-driven compressor automatical- 
ly started and stopped according to 
variation in temperature of the refrig- 
erator chamber. 


1,068,625. Tachometer. FE. B. Brown, 


Melbourne, Australia. A combined 
magneto generator and electric speed 
indicator. 

1,068,627. Locking Device for Tele- 


phone Receivers. W. W. Bythiner, 
Philadelphia, Pa. assignor of one-half 
to E. D. Bernheim. A clamping disk 
adapted to engage the enlarged end 
of the receiver. 

1,068,640 and 1,068,641. Secondary or 
Storage Battery. B. Ford, Philadelphia, 
Pa. The first patent provides insulating 
tubes about the active material and an 
insulating cover over the bottom of 
the grid. The second patent provides 
buttons fitting into openings in the grid 


that are made of coils of lead tape 
with transverse ribs. 
1,068,643. Method of Heating Mate- 


rial by Electricity. W. S. Franklin, 
South Bethlehem, Pa. The. material is 
mixed with a molten body and passed 


in a stream from one vessel to an- 
other, the outside of the vessels being 
connected to a circuit so that the cur- 
rent passes through the stream. 
1,068,657. Dynamo-Suspension Bar 
for Car-Trucks. C. H. Howard and 
H, M. Pflager, assignors to Double 
30dy Bolster Co., St. Louis, Mo. For 


axle-driven dynamo. 

1,068,658. Electrical Heating Device. 
G. A. Hughes, assignor to Hughes 
Electric Heating Co., “Chicago, Ill. The 
face plate of a disk stove or range is 
made of refractory material with par- 
allel channels whose ends are cross 
connected at the back, exposed resis- 
tance wire being in the channels. 

1,068,672. Controller. R. F. Le Brocaq, 


New York, N. Y., assignor to Mo- 
tion Advertising Co. For an elevator 
car; electromagnetically locked if a 


door is opened. 

1,068,681. Ignition Apparatus. H. 
Lyon, assignor to Welsbach Light Co. 
Gloucester City, N. J. Electric igni- 
tion for a mantle gas ‘lamp. 

1,068,692. Safety Device for Elevator 
Doors. E. L. Moseley and E. D. Men- 
denhall, assignors to Safety Appliance 
Mfg. Co., San Francisco, Cal. Com- 
bined door lock and _ circuit-braker 
opens the motor circuit if a door is 
left open. 

1,068,699. 
Engines. W. 


Mechanism for Stopping 
G. Potter, Marblehead, 
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Mass. In a steam separator is a hinged 
cup which swings to close an electric 
stopping circuit when excessive water 
is carried over. 

1,068,702. System of Electrical Con- 
trol. W. Robbins and A. H. Timmer- 
man assignors to Wagner Electric Mfg. 


Co, St. Louis, Mo. Includes a master 
controller, a main motor, a main con- 
troller, an auxiliary motor driving the 


main controller and an emergency 
switch to cause the main controller to 
be driven toward off position. 
1,068,706. Electric Cooking Appara- 
tus. L. D. Smith, Detroit, Mich. Elec- 
tric fireless cooker with removable bot- 
tom to give access to heating element. 
1,068,707. Method of Treating Car- 
bon and Apparatus Therefor. \\. A. 
Smith, assignor to International Ache- 
son Graphite Co., Niagara Falls, N. Y. 
An electric shaft furnace having an an- 
nular heating chamber and a bottom 
discharge, and means located in the 
path of the advancing charge for caus- 


ing induced currents to traverse the 
charge. 
1,068,716. Apparatus for Producing 


Hollow Quartz Bodies. A. Voelker, 


Beuel, and N. Meurer, Cologne, Ger- 
many. An electric resistance furnace. 
1,068,717. Headlight. R. Wappler, 


assignor to American Cystoscope Mak- 
ers, Inc., New York, N. Y. An adjust- 
able head band, an electric lamp and a 
concave mirror secured thereto. 

er: 740. Electric Heating Appara- 
tus. A. Colby, assignor to Westing- 
nl Electric & Mfg. Co. Includes a 
removable heating unit and_ special 
connecting handle therefor. 

1,068,749. Telegraph Apparatus. C 
M. Edwards, Galveston, Tex. Elec- 
trically controlled punch for a 
tape-punching apparatus. 

1,068,757. Secondary Member of In- 
duction Motors. G. H. Garcelon, as- 
signor to Westinghouse Electric & 
Mfg. Co. Squirrel-cage rotor whose 
bars make a slight angle with the axis. 

1,068,759. Electric Motor for Trans- 
mitting Angular Movements. R. Gir- 


dies 


ardelli, Rome, Italy. The receiving mo- 
tor has a_ special commutator and 
brush. 


1,068,760. Electrical Cash-Controll- 
ing Apparatus. A. Godefroid, Berlin, 
Germany. Has motor for driving the 
receipting and registering mechanisms. 

1,068,763. Electric Heating Device. 
W. S. Hadaway, Jr., assignor to West- 
inghouse Electric & Mfg. Co. Com- 
prises a sheet-metal cylinder and in- 
sulating wrapping, resistance ribbon 
laid on the surface from end to end in 


zigzag form and successive wrappings 
of insulaton and sheet metal, and an 
outer wrapping of band wire. 

1,068,774. Electrographic Display 
Apparatus and Method. M. R. Hut- 
chison, Bronxville, N. Y. Comprises 
an electrolytically conducting body 


adapted to produce visible effects in the 
electrolyte upon passage of electric cur- 
rent in one direction, and to cause such 
effects to disappear when the current 
is reversed. 

1,068,807. Switching Appliance. M. 
D. Murray, West Homestead, Pa. A 
rotary railway turntable with electro- 
magnetic locking control. 

1,068,812. Smoothing or Laundry 
Iron. A. Niola, Newark, N. J. Elec- 
tric iron with automatic cutout switch. 


1,068,825. Winding Machine. A. D. 
Scott, Providence R. I., assignor to 
Varley Duplex Magnet Co. The wind- 


ing guide is supported so that its move- 
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free to be controlled by the 
strand being wound. 

Portable Electric Safety 
Lamp. E. Banick, Newark, N. J. In- 
cludes a battery, switch, lamp, reflec- 
tor, front and means for break- 
ing the circuit if the glass is broken. 

1,068,838. Combined Taillight and 
Signal for Automobiles. W. J. Bauer, 
assignor to B. B. Simons, New York, 
N. Y. An electric light and rotatable 
direction-designation signal. 

1,068,869. Selective Telegraph Sys- 
tem. C. M. Edwards, Galveston, Tex. 
Includes successive series of electro- 
magnetic selecting devices. 

1,068,871. Cooling Device for Tele- 
phone-Transmitters for Strong Current. 
C. E. Egnér, Stockholm, and J. G. 
Holmstrom, Saltsj6-Storangen, Sweden. 
Has a tube for projecting cooling med- 
ium upon the heated electrode. 

1,068,898. Apparatus for Treating 
Liquids by Means of Ultra-Violet Rays. 
V. Henri, A. Helbronner and M. von 
Recklinghausen, Paris, France. In- 
cludes quartz mercury-vapor lamps. 

1,068,907. Resister. P. Kraeuter and 
S. M. Kintner, assignors to Westing- 
house Electric & Mfg. Co. Consists 
ot a strip having a thick zigzag web 
and a thin edge. 

1,068,921. Voting Machine. J. No- 
lan, Long Island City, N. Y. For elec- 
trically indicating and recording the 
vote of individual members of an as- 
sembly by means of lamps and elec- 
tromagnetic printing stamps. 

1,068,928. Warning Apparatus 


ments are 
pull of the 
1,068,836. 


glass 


for 





1,068,410.—Coating Electric Wires. 


tection of Valuable 
Pucel, Sceaux, France. 
the wrapper about the 
concealed alarm-circuit switches. 

1,068,929. Battery Plate. G. H. 
Rabenalt, Buffalo, N. Y., assignor to 
Gould Storage Battery Co. The pro- 
cess of increasing the capacity of past- 
ed plates consists in forcing a fabric 
die into the paste while soft, and re- 
moving the die after the paste has suffi- 
ciently set to cause the grooves to re- 
main 

1,068,939. Alarm or Signaling Ap- 
paratus. S. Scognamillo, assignor to 
Salvini Electrical Horn Mfg. Co., New 
York, N. Y. Horn with motor-driven 
diaphragm-vibrating oscillator. 

1,068,945. Automatic Controller for 
Explosion-Motor-Driven Mechanism. 
C. H. Taylor, Detroit, Mich. Includes 
means controlling the ignition circuit 
operated upon underflow or overflow 
of the liquid discharge from a fluid 
pump. 


1,068,949. 


Objects, A. L. 
Disturbance of 
objects closes 


Telephone Disinfectant 
Attachment. J]. Tichy, Chicago, Ill. Pa- 
per is stretched across the mouthpiece 
between two rolls. 

1,068,972. Register for 
Calls, H. S. Brewington, Baltimore, 
Md. The substation bell rings while 
the registering mechanism is being act- 
uated. 

1,068,994. Mixer. C. Endorf, Jr., 
Chicago, Ill., assignor to Lindstrom, 
Smith Co. Includes a motor for driv- 


Telephone- 


ELECTRICAL 
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ing either of two shafts, pressing down 
on either shaft closing the motor cir- 
cuit. 

1,068,998. Suspension 
Electric Lamps. J. P. German and A. 
O. Pool, Springfield, Mass. The sup- 
porting rod and adjoining cord-holding 
tube are longitudinally adjustable. 
(See cut). 

1,069,014. Trolley Pole and Wheel. 
J. F. Ireland, Pennville, Ind. The trol- 
ley head has two tandem wheels, over 
which passes an endless chain with 
trolley-wire-engaging clamps. (See 
cut.) 

1,069,027. Track Relay for Electric 
Signal Systems. J. J. Ruddick, assign- 
or to United States Electric Signal Co., 
West Newton, Mass. Has differential 
windings, one of which is short-circuit- 
ed when the car passes over an insulat- 
ed rail section. 

1,069,035. Shade-Reflector. J. Sachs, 
assignor to Sachs Laboratories, Hart- 
ford, Conn. Covers half of the lamp 
bulb, and-has an aperture to engage the 
lamp tip and spring clips to engage the 
neck of the bulb. 

1,069,037. Cable-Winding Mechan- 
ism. F. L. Sessions, assignor to Jeffrey 


Support for 


| 
1,068,998.—Lamp Adjuster. 


Mig. Co., Columbus, O. Motor-driven 
haulage-cable reel for an electric loco- 
motive. 

1,069,051. Strain Insulator. F. G, 
Woodlock, St. Louis, Mo. An insulat- 
ing turnbuckle with internally threaded 
imbedded in the ends of the 
body, threaded bolts engaging the 
sleeves and a transverse hole through 
the center to permit turning the body 
by a tool. 

1,069,060. Motor Control. a 
Gale, Sr., assignor to Otis Elevator Co., 
Jersey City, N. J. Provides for inter- 
connection of the reversing switches 
and a stop magnet. 

1,069,061. Motor-Controlling Sys- 
tem. E. L. Gale, Sr., assignor to Otis 
Elevator Co. A motor-generator with 
automatic regulation of the generator 
field. 

1,069,066. Fluid-Pressure Gauge and 
Automatic Regulator. A. C. Hulbert, 
San Francisco, Cal. Electric control 
for the tension device. 

1,069,089. Housed Track-Contact for 
Railway Signaling Systems. B. F. 
Wooding, assignor to Wooding Rail- 
way Warning Device Co., Denver, 
Colo. Includes two contacts insulated 
from each other. 

Patents That Have Expired. 

Following is a list of electrical pat- 
ents (issued by the United States Pat- 


ent Office), that expired August 4, 1913. 
564,984. Device for Suspending and 


sleeves 
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Supporting Trolley Wires. C. H. Fisk, 
Washington Court House, O. 

564,994. Subway for Electrical Con- 
ductors. W. H. Hart, Brooklyn, N. Y. 

565,032. Electrical Governor. M. A. 
Replogle, Cedar Falls, Iowa. 

565,046. Telephone Switchboard. A. 
Stromberg and A. Carlson, Chicago, IIl. 

565,053. Electrical Fire-Alarm Sys- 
tem. C. D. Tisdale, Boston, Mass. 

565,056. Electrotherapeutic Appar- 
atus. H. E. Waite, New York, N. Y. 

565,080. Telephone-Substation Ap- 
paratus. A. de Khotinsky, Boston, 


Mass. 

565,085. Conduit for Electric Rail- 
ways. C. D. Mattison, New York, 

565,086. Fire-Alarm Signal Box. G. 
F. Milliken, Boston, Mass. 

565,092. Electrolier. N. L. Root, C. 
L. Reed and D. C. Hale, Longmont, 
Colo. 

565,102 and 565,103. Electric Railway. 
H. Brandenburg, Chicago, III. 

565,128. Combined Typewriter 
Telegraphic Transmitter. C. E. 
man, Oak Park, IIl. 

565,136. Electric Sadiron. F. H. Date, 
J. Heffron, B. H. Scranton and J. Scud- 
der, Detroit, Mich. 

565,137. Electric Soldering Iron. F. 
H. Date, J. Heffron, J. Scudder and B. 
H. Scranton. 

565,138. Distribution and Regulation 
+ H. B. Gale, San Francisco, 
Cal. 

565,139. Method of and Means for 
Electric Regulation of Power. H. 
Gale. 


and 
Yet- 





1,069,014.—Trolley Pole and Wheel. 


565,140. Electrode for Secondary Bat- 
teries. G. Hubner, Gernsbach, Ger- 
many. 

565,155. Electric Motor. J. Conner, J. 
R. MacMillan and A. J. Fuller, Phila- 
delphia, Pa. 

565,174. Trolley Wire Support. L. 
McCarthy, Boston, Mass. 

565,178. Electric Cable for Fire- 
Alarm Systems. H. A. Reed, Newark, 
N. J. 

565,188. Electric Fire- 
Alarm. C. D. Tisdale, Boston, Mass. 

565,202. Combined Telephone and 
District Alarm System. F. Drake, San 
Francisco, Cal. 

565,217. Cable for Electric 
Alarms. H. A. Reed, Newark, N. J. 

565,240. Underground-Trolley Sys- 
tem. R. E. Sherman and D. E. Ken- 
yon, Chicago, III. 

565,244. Circuit-Breaker. W. E. To- 
bey and H. W. Smith, Pittsfield, Mass. 

565,269. Globe for Electric Arc 
Lights. S. Heimann, New York, N. Y. 

565,2840 Compound-Wound  Poly- 
phase Generator. B. G. Lamme, Pitts- 
burgh, Pa 

565,344. Connecting Device for Elec- 
tric Conductors. H. Gilmore, Easton, 


Mass. 
565,385. Cars. 


Automatic 


Fire- 


Telephoning From 
M. Garl, Akron, Ohio. 

565,407. Electric Locomotive. R. 
Eickemeyer, Yonkers, N. Y. 

565,410. Electrical Fire-Alarm Sys- 
tem. J. D. Gould, Brooklyn, N. Y. 





